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ESTABLISHED    1884 


SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  LINSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
-MANUFACTURED     ONLY    BY ■■ 


CHICAGO.  ILL  JAMES  B.  SIPE  &  CO.  Allegheny,  pa, 


FOR    SALE 


Damascus  Bronze  Co.  Pittsburg.  p»>- 


Demiascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  % 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  ctit  or  char  ak.n  axle 
or  pin.       0    &    0    is    0    is    & 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals  -All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE.' 


BRAND. 


NATIONAL    TUBE   COMPANY 

Manufacturers  ^^  .■■■ 

High  Grade  Wrought  Iron 
fk%  And  Steel 

ixi 


W^  Tubular  Goods. 


nj 


Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 

Locomotive  Boiler  Tubes. 

Arch  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 

Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 

SALES  OFFICES: 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg,  Pa. 

Battery  Park  Building.  Pennsylvania  Building.  Frick  Building. 

Chicago,  III.  San  Francisco,  Cal. 

115  Adams  Street.  Crocker  Building. 

GENERAL  OFFICE  :  General  Agent  for  the  Southwest 

PITTSBURG,   PA.  NATIONAL  TUBE  WORKS  CO., 

Frick  Building.  Chemical  Building,  St.  Louis,  Mo. 

22T573 


Gould  Coupler  Co. 


OFFICES 

341-347  Fifth  Avenue, 

New  York. 
The   Rookery,   Chicago. 

Depew,  N.  Y. 


WORKS 
^    Axle  For^e,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y, 
Cast   Steel,   Depew,  N.  Y. 


Gould  Friction  Draft  Gear 
Gould   Couplers  Crown  Bolsters 


A  line  of  metal 
paints  which  in- 
cludes a  standard 

product  for  every  requirement  in  the  protection  of  metal  surfaces. 

Each  is  specially  adapted  for  the  purpose  intended.     For  full  particulars  write 

The  Sherwin-Williams  Co. 

SPECIALISTS    IN    PAINTS    AND    VARNISHES    FOR    RAILWAY    USES 

Factories:    Cleveland,  Chicago,   Newark,  Montreal,  London,  Eng. 
Sales  Offices  and  Warehouses  in   Principal  Cities 
Address  all  inquiries  to  601  Canal  Road,  N   W.,  Cleveland  ,4g 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

<^  F»/\RK.     BUILDIlNCi  »^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rzwilway  and  M&.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  vA/^^^u  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  pocHESTER,  n'^y"" ""pf^TS burgh.  ^. 

505    PREBLE    AVE.  SAYRE,    P^.  CLEVELAND,   O. 

ALLEGHENY,     Pa.  NEW  YORK  CITY,   N.   Y. 

Jimntlon,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \\y//  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  ^k\  maintenance,  brake  heads  and 
freight  equipment.  •^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Seel   Back  Brake  New  York,  N.  Y  ,  Mahwah,  N.  J,» 

Shoe  Chicago,  ill. 

lA/RITE     F'OR    S/\/V\F»LE     OF' 

St&brite  Front  End  Paint 


yVl/\IDE     B>' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED- 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -  f^ijwQwif  f  IT      KV 

BRIDGE  PAINTS  l-/V»Ulo  V  ll^l-*t,,    IV  I  . 


JV 


Nathan  Manufacturing  Co. 

92  and  94  Liberty  Street,  New  York. 
485  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


I  Sight-Feed  Lubricators.  I 

\  All  Specially  arranged  for  High-Pressure  Engines.  5 

5    STEAM  FIRE  EXTINGUISHERS  FOR  SWIFCHING  AND  YARD  ENGINES,    l 

C  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

C  Oil  Cups,  Etc.  :■ 

S  SOLE  AGENCY     FOR  THE 3 

>   Coale    Muffler    &    Safety    Valve    Co.,   Inc.   < 
PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSBU  RGH  ,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


A  catalog  or  call  hy  Representative 
for   the   asking.     0     0     0^0 


Hofflesteaft  Valve  MfE.  Co., 

Works:  Homestead,     Piltsburgli,  Pa, 


CHflRLiES  G.  smiTH  CO. 

Machine  to^  Tools, 

BOHING  nrlD  TURNING  MILiLtS 

MILiLiiNG     MACHINES,     ALtLi     KIN^S, 
TUF^RET    LiRTHES,    (VePtieal    and    Hori- 
zontal,) 
ENGINE     LtflTHES, 
EMERY  GRINDING   MACHINERV. 
BATH   UNIVERSAL!   GRINDERS. 


Park  Building, 


Pittsburgh,  Pa. 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C,  with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


LITTLE  GIANT 
DRILLS  ARE  MADE 
n.     ■  I  IN  13  SIZES 


^^. 


CHICAGO 


NEW  YORK 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  CAR  HEATING  and  LIGHTING  CO. 

MANUFACTURERS  OF  ELECTRIC, 
STEAM  AND  HOT  WATER  HEATING 
APPARATUS    FOR  RAILWAY  CARS. 


EDISON  STORAGE  BATTERY  FOR  _  CATALOGUES  AND  CIRCULARS 

RAILWAY  CAR  LIGHTING.  ^  CHEERFULLY  FURNISHED. 

WHITEHALL  BUILDING,    17  BATTERY  PLACE.    NEW  YORK. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   pnR  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  "^"^  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


Spring'  Painting' 


'(17  Edition 


A  seasonable  circular  on  the  vital  subject  of  paint.  Different 
forms  of  metal  and  wood  construction  are  attractively  illus- 
trated, and  there^s  just  enough  "talk/' 

Write  for  free  copy  B-I52. 

JOSEPH  DIXON  CRUCIBLE  CO,,    JERSEY  CITY,  U.  S.  A. 


TOWER  &  CLIMAX  COUPLERS 

In  Malleable  Iron  or  Cast  Steel. 

Malleable  Castings  for  Railroad  Purposes. 


The  National  Malleable  Castings  Co. 

Cleveland,         Chicago,  Indianapolis,  Toledo,  Sharon. 


Freight-Traffic   Earnings 

Any  factor  which  will  insure  greater  economy,  greater  safety 
and  greater  efficiency  in  handling  railroad  freight  traffic  must 
result  in  larger  freight-traffic  earnings.  For  this  reason  railroad 
after  railroad  has  adopted,  as  standard,  improved  freight  brakes 
embodying  quick  action,  quick  service,  retarded  release  and 
uniform  recharge  features  in  which  the  vital  element  is  the 

WESTINGHOUSE   TYPE  "K"  FREIGHT  TRIPLE 

The  Westinghouse  Air  Brake  Company,  Pittsburg,  Pa. 

The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIV 

Steam  Electric 


Heaviest  and  Most  Powerful   Locomotive  in  the  \AorIcl 

Built  for  Erie  Railroad  Company 

For  Pushing  Service  on  Susquehanna  Hill 

American  Locomotive  Company 


111   Broadway 


NEW  YORK  CITY 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President. 
MANUFACTURERS  OF 

**Reinforced  Corrugated 
Asbestos  Roofing  and  Sheathing" 

No  Paint  ^.^^^^^Bf^   No  Rust 


Fireproof 


Everlasting 


Asbestos      Century"  Sheathing  and    Shingles. 

Asbestos     Railway  Wool  Packing  Waste  and 

Supplies  y(^  Cotton  Waste  for  Wiping. 

Perfection     Journal     Box  /•N  Train  Pipe  Coverings. 
Packing  (Patented)  Papers,  Packings,  Etc. 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN.         -        -        PA. 


NILES  RAILWAY  TOOLS 


Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 


Hydraulic         X 
Machinery 

Xo,  3  Double  Axle  Lathe  usin  High-I'ower  Steel  Tools. 

NILES-BEMENT-POND  CO. 


Trintiy   Building 
111    Broadway.   New  York 


Pittsburg  Office 

Frick  Building 


M.  M.  CocHKAN,  President. 

W.  Harry  Brown,  Vice  President. 


John  H.  Wcrtz  Secretary  and  Treasurer 


WASHINGTON  COAL  &  COKE  CO. 

General  Office:     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 


STEAM, 


GAS. 


COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &,  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P.  HYNDMAN,  Sales  Agent.     H.  R.  HYNDMAN.  Ass't  Sales' Agt. 


J.    L.    HUKILL.  K.    F.    HUXTBR,  S.   L.    liASSETT, 

PREiaT.  Ac   TRSAS*  V,    PBBST.  9BO*T 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD.  MILL  and 


GENERAL    SUPPLIES, 


311-315   FIRST  AVENUE, 

PITTSBURG.  PA. 

AGENTS    FOR    .    .    . 

GTTTTA    PEROHA.  AND  KUBBER    MFG.  CO. 

NORVS^ICH   BELT  MFG.   CO.  „„^^      „„ „^,„. 

BELL   TELEPHONES : 

FORSTERS'   SPLIT  PULLEYS. 

COT7RT   2051 
ACME   BALL   BEARIJTG   JACKS. 

20S2 
IJJTBRLOCKING    BRAKE   SHOE. 

Speck,  Marshal  I  &  Co. 

Dealers  in 

MILL,  MINE  AND  RAILROAD 

SUPPLIES 


H 


]  WATER 

OSC  (STEAM 

^■^^^  ^^  )  ACID 


AIR    BRAKE    HOSE 

Selling    representatives    for 
The   B.   F.  Goodrich   Co., 
New  York  Leather  Belting  Co. 

314   SECOND    AVE.,  PITTSBURGH,    PA. 

Bell   Phone   1572  Court. 


TAYLOR  y^/kshire  stay-bolt  iron 


PISTON    RODS  and   AXLES 

Used  by  the  Leading  Railroads 

MUSHET  'aKS?"  STEELS 

Doing  More  Work  than  auy  other  Known  Steels 


MUSHET  HIGH-SPEED  STEEL  TWIST  DRILLS. 
R.  MUSHET'S  EXTRA  BEST  TITANIC  STEEL. 


THESE  GOODS  ARE   THE  STANDARD  OF   EXCELLENCE 


Sole  Representatives  in  the  United  States,  Canada  and  Mexico 

B.  M.  JONES  &  CO.,  Inc. 


No.   141  Milk  Street,  BOSTON. 


No.  141  Broadway,  NEW  YORK. 


TO  STAY  ALL  LOCOMOTIVE  FIRE  BOXES 
TO  OBTAIN  GREATER  SERVICE  RESULTS 
TO  OVERCOME  STAYBOLT  BREAKAGES 
TO   LESSEN    COSTS  OF    FIREBOX    REPAIRS 

IS  TO 

SPECIFY-ORDER-APPLY 
The  Tate  Flexible  Staybolt 

TO    ALL    FIREBOXES 

IS  USE  OS  OVtR  SMTY  RAILROADS 

Its  Function  is  to  hold  the  Firebox 
Plates  Securely  together  and 
Accomodate  itself  to  the  Unequal 
Expansion  of  the  Plates  in  Service 

"The  Perfect  Stay" 


PITTSBURGH.  PA.  us  A. 


Galena  "Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS   OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw&.y  Lubrication  a>.  Specialty. 

Ci/\LEIN/\     R/\IL\A/A>'     SrtF='ET"V     OIL 

Made  especially  for  use  in  headlights,  Cab,  Classification  and 
Tail-lights,  and  for  Switch  and  Semaphore  Lamps.  Burns  equally  well 
with  the  long  time  as  with  the  one  day  burner,  with  or  without  chim- 
ney, as  the  burner  requires.  Is  pure  water  white  in  color;  high  fire 
test;  low  cold  test,  and  splendid  gravity. 
Please  write  to  home  of fice  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT 


THE 

BETTER  KIND 

OF 

Malle&.ble   Cd^stin^s 

SI  RONG— CLEAN— TRUE 

" — The  ability  to  furnish  you  railroad- 
car  and  general  MALLEABLE  IRON  CAST- 
INGS ot  the  finest  quality  is  unsurpassed. 
Quick  delivery  too — when  required. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 


INDEX— ADVERTISERS. 


NAME 
American  Brake  Shoe  &  Foundry  Co.       iii 

American  Locomotive  Company viii 

Butler  Drawbar  Attachment  Co xviii 

Chicago  Pneumatic  Tool  Co v 

Clancy,  J.  R xvii 

Damascus  Brake  Beam  Co xvii 

Damascus  Bronze  Co Cover 

Dixon,  Jos.,  Crucible  Co vi 

Dressel  Railway  Lamp  Works xvii 

Dukesmith  Air  Brake  Co Cover 

Flannery  Bolt  Company xi 

Forest  City  Paint  &  Varnish  Co xvi 

Fort  Pitt  Malleable  Iron  Co xii 

Franklin  Manufacturing  Co viii 

Galena  Signal  Oil  Co xii 

Gold  Car  Heating  &  Lighting  Co vi 

Gould  Coupler  Company ii 

Homestead  Valve  Mfg.  Co iv 

Hukill-Hunter  Company x 

Jones,  B.  M.  Company 

Latrobe  Steel  &  Coupler  Co xvi 

Lawrenceville  Bronze  Co xv 

Long,  Chas.  R.  Jr.  Co ii 

Magnus  Metal  Company v 

Manning,  Maxwell  it  Moore ii 


NAME  Page 

McConway  &  Torley  Company xv 

Mcllwain,  .1.  D.  &  Co xiv 

Nathan  Manufacturing  Co iv 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co vi 

National  Tube  Company i 

Nilerf-Bement  Pond  Co ix 

Peerless  Rubber  Mfg.  Co xvii 

Pittsburgh  Coal  Co iv 

Pressed  Steel  Car  Co xx 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lig-hting  Co...    xvi 

Sherwin-Williams  Co ii 

Sipe,  James  B.  &  Co cover 

Smith,  Chas.  G.  Co v 

Speck,  Marshall  &  Co x 

Standard  Coupler  Co xix 

Standard  Steel  Car  Co xviii 

Suydam,  M.  B.  Co cover 

Union  Steel  Casting  Co xix 

Vulcan  Crucible  Steel  Co xix 

Washington  Coal  and  Coke  Co ix 

Westinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co....  vi 

Westinghouse  Machine  Co vi 


J.  D.  MclLWAIN  &  COMPANY 

208  THIRD  AVENUE.  PITTSBURGH.  PA. 

AGENTS    FOR 

BUCKEYE  SAND  BLAST  MACHINES 

FOR    CLEANING 

Castings, 
_Pa]nt  from  Bridges,__ 
Paint  from  Locomotives, 

Paint  and  Rust  from 
Steel  Cars  and  all  Iron 

and  Steel  Work, 
Wire  Cloth  in  Cement 

Factories. 
For  Cutting  and  Working 

on  Glass, 
Lettering  on  Stone'and 

Marble 
and  Countless  Otherllses 

LABOR  Saving.  TIME  Saving.  MONEY  Saving. 

Ask  For  Catalog  and  Price  List 


Agents  also  for 

Leviathan  Belting  and  Supplies,  Jackson  Belt  Lacing  Machine 
and  Supplies,  Norton  Ball  Bearing  Screw  Jacks,  Buckeye  Lights 
and  Heaters,  Swain  Lubricators,  Wood,  Iron  and  Pressed  Steel 
Pulleys. 


MILL,  MINE  AN 
CONTRACTORS 


°  SUPPLIES 


J.  0.  MclLWAIN  &  COMPANY 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club  qf  Pittsburgh. 

ORGANIZED  OCTOBER  l8.   19OI. 


OFFICERS.  1906 -1907 


Presideiit. 
H.  W.  WATTS,  M.  C.  B.,  Monongahela  Connecting  Railroad,  Pittsburgh,  pa. 


First  Vice-President. 

D.  J.  REDDING,  M.  M,  P.  &  L.  E.  R.  R. 
Co.,  McKees  Rocks.  Pa. 

Second  Vice-President. 

F.  R.  McFEATTERS,  Supt.  Union  R.  R. 
Co.,  Port  Perry,  Pa. 

Secretary. 

J.  D.  CONWAY,  C.  C.  to  S.  M.  P.,  P.  &  L. 

E.  R.  R.  Co.,  Pittsburgh,  Pa. 
Treasurer. 

J.  D.  McILWAIN,  President,  J.  D.  McII- 
wain  &  Co.,  Pittsburgh,  Pa. 

Executive  Committee. 
L.  H.  TURNER.  Supt.   Motive   Power, 
P.  &  L.  E.  R.  R.  Co.,  Pittsburgh,  Pa, 

F.  H.  STARK,  Supt.  of  R.  S..  Pittsburgh 
Coal  Company,  Coraopolis,  Pa. 
GEORGE  T.  BARNSLEY,  County  Road 
Engineer,  Pittsburg,  Pa. 


Finance  Committee, 

D.  C.  NOBLE,  Brest.  Pittsburgh  Spring 
&  Steel  Co.  Pittsburgh,  Pa. 

H.  V.  PORTER,  C.  C.  to  P.  A.,  B.  &  L.  £• 
R.  R.  Co.,  Pittsburgh,  Pa. 

CHAS.  LINDSTROM,  Chief  Engr.,  Press- 
ed Steel  Car  Co.,  Pittsburgh,  Pa. 

Membership  Committee. 

A.  M.  SCHOYER,   Genl.   Supt.,  Penna. 
Lines  West,  Pittsburgh,  Pa. 

D.  M.   HOWE,   Rest.   Mgr.,  Jos.  Dixon 
Crucible  Co.,  Pittsburgh,  Pa. 

E.  W.  SUMMERS,  Structural  Engineer, 
Pittsburgh,  Pa. 

A.    STUCKI,     Mechanical     Consulting 
Engineer,   Pittsburgh,   Pa. 

G.  P.   SWEELEY,    M.  M.,  Penna.  Lines 
West,  Northside,  Pittsburgh,  Pa. 


Pittsburgh,  Pa.,  Nov.  22,  I907. 


Vol.  VII. 
No.  1. 


81.00  Per  Year 
20c.  per  Copy 


Published  monthly,  except  June,  July  and  August,  by  the  Railway  Club  of  Pittsburgh, 
J.  D.  Conway,  Secretary,  General  Offices  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 

Meetings  lield  fourth  Friday  each  month,  except  June,  July  and  August. 


PROCEEDINGS  OF  MEETING. 

NOVEMBER  22nd.  1907. 

The  meeting  was  called  to  order  at  the  Monongahela  House, 
Pittsburgh,  Pa.,  at  8  o'clock,  P.  M.,  with  President  H.  W.  Watts 
in  the  chair. 


Proceedings  Railway  Club  of  Pittsburgh. 


The  following:  o-entlemen  registered 


MEMBERS. 


Anderson,  H.  T. 
Alleman,  Chas.  W. 
Allen,  H.  L. 
Allen,  James  P. 
Baker,  Jas.   H. 
Bihler,  L.  C. 
Bole,  Robt.  A. 
Bostwick,  \V.  A. 
Brewster,  ]\Iorris  B. 
Brown,  Geo.   P. 
Brownscombe,  G.  J. 
Carson,  G.  E. 
Coey,  David  B. 
Conway,  J.  D. 
Coulter,  A.  T. 
Cox,  P.  L. 
Cunningham,  J.  D. 
Edmonds,  J.  F. 
Elder,  Thos.  W.,  Jr. 
Flynn,  J.  A. 
Poller,  Chas.  T. 
Gibson,  J.  A. 
Gies,  Geo.'  E. 
Gulick,   H. 
Hall,  C.  W. 
Halleran,  H.  J. 
Henderson,  J.  \V. 
Herrold,  A.  E. 
Hill,  M.  H. 
Hinsdale,  C.  L. 
Howe.  D.  M. 
Huyett.  E.  G. 
Kessler,  D.  D. 
Kennedy,.  Jas. 
Keyser,  R.  H. 
Turner,  L.  H. 


Kiefer,  Ralph  F. 
Kinter,  D.  H. 
Knight,  E.  A. 
Knox,  Wm.  J. 
Krause,  Julius. 
Lobez,  P.  L. 
Alason,  E.  F. 
Miller,  F.  L. 
Mcllwain,  J.  D. 
McKee,  Frank  W. 
McKee,  Ira  E. 
McNulty,  F.  M. 
Nickerson,  S.  N. 
Gates,  Geo.  M. 
O'Neal,  J.  E. 
Parke,  H.  B. 
Peacock,  W.  W. 
Pearce,  Robert  W. 
Phelps,  W.  H. 
Pollock,  Geo.  L. 
Porter,  H.  V. 
Redding,  D.  J. 
Sanville,  W.  F. 
Schoen,  Chas.  T. 
Schuchman,  W.  R. 
Sellers,  C.  E. 
Shaler,  Fred.  J. 
Shannon,  Chas. 
Slocum,  A.  W. 
Stewart,  W.  W. 
Stucki,  A. 
Swann,  T-  B. 
Tate,  R.'  H. 
Taylor,  H.  G. 
Trinler.  Chas.  M. 
Watts,  H.  W. 


New  Members. 


Warne,  J.  C. 
WarntKk,  H.  R. 


Beebout,  D.  W. 
Benner,  J.  W. 
Benner,  Samuel  A. 
Benton,  W.  H. 
Borden,  R.  L. 
Bowman,  C. 
Butts,  G.  W. 
Cain,  H. 
Carter,  W.  C. 
Chapin,  E.  S.,  Jr. 
Coble,  J.  M. 
Cramer.   Ed. 
Crozier,  J.  T. 
Faunce,  Benj.  F. 
Fowler,  Geo.  L. 


A'ISITORS. 


Trist,  N.  B. 


Williams,  H.  G. 
Wood,  W.  H. 


Gallinger,  Geo.  A. 
Gray,  Chas.  B. 
Jackson,  Chas.  T. 
Lowry,  R.  N. 
Maxwell,  Lee  H. 
Moore,  Herbert. 
Murdock,  Austin  J. 
Pollard,  E.   C. 
Powell,  H. 
Rancell,  Geo.  H. 
Rhodes,  P.  S. 
Shelden,  J.  N. 
Smith.  David  M. 
Smith,  G.  Preston. 
Thompson,  W.  K. 


The  minutes  of  the  last  meeting  being  in  the  hands  of  the 
printer,  the  reading  of  them  was  dispensed  with. 

Secretary  Conway  read  the  following  applications  for  mem- 
bership : 

Ackenheil,  J.  D.,  Rep.  The  Patterson-Sargent  Co.,  8  Jay  St., 
New  York  City. 

Benner,  Jacob  W.,  Chief  Engr.  Stm.  Power,  Carnegie  Steel  Co., 
Homestead  Works,  Munhall,  Pa. 

Benner,  Saml.  A.,  Genl.  Mgr.  Sales,  Carnegie  Steel  Co.,  Carne- 
gie Bldg.,  Pittsburgh,  Pa. 

Birney,  E.  H.,  Supt.  Rolling  Alills,  Jones  &  Laughlins  Steel  Co., 
1639  Dennison  Ave.,   Pittsburgh,  Pa. 

Bowers,  K.  J.,  Mgr.  of  Sales,  Acme  White  Lead  &  Color  Co., 
Detroit.  Mich. 

Butts,  G.  W.,  Inspector,  P.  R.  R.  Co.,  Altoona,  Pa. 

Campbell,  F.  C,  Rep.,  Acme  White  Lead  &  Color  Co.,  Detroit, 
Mich. 
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Charles,  John  G.,  Yard  ]\Iaster,  Alon.  Con.  R.  R.,  4734  Kansas 

St..  Hazelwood,  Pa. 
Irwin,  E.  P.,  Chief  Clerk  to  Car  Foreman,  Alon.  Con.  R.  R.,  2.yj 

Atwood  St.,  Pittsburgh,  Pa. 
Kerchner,   R.    ^L,   Union   Electric    Co.,   Ter.   Warehouse   Bldg., 

Pittsburgh,  Pa. 
Lockhead,  J.   S.,   Asst.   Supt.,  Rolling  ]\Iills.   Jones  &  Eaughlin 

Steel  Co.,  4621  Center  Ave.,  Pittsburgh,  Pa. 
Mackin,  J.  J.  D.,  Rep.,  Edison  Portland  Cement  Co.,  Machesney 

Bldg.,  Pittsburgh,  Pa. 
Mercur,  H.  T.,  Rep.,  Railway  ^laterials  Co.,  Old  Colony  Bldg., 

Chicago,  111. 
Stuart,   ]\Ialcolm   D.,    Special   Agt.,   Eastern   Div.    Penna.   Lines 

West  of  Pgh.,  care  H.  K.  Brady,  Train  Master,  Allegheny, 

Pa. 
Yearwood,  Byrd  O.,  Genl.  Insp'r.,  Seaboard  Air  Line  Ry.,  Ports- 
mouth, Va. 
Young,  W.  W.,   Pur.  Agt.,  The  Union  Switch    &    Signal    Co., 

Swissvale,  Pa. 

PRESIDENT :  As  soon  as  these  applications  have  been 
favorably  passed  upon  by  the  Executive  Committee  the  gentle- 
men will  become  members. 

If  there  is  no  further  business,  we  will  proceed  to  the  paper 
of  the  evening,  by  Mr.  Geo.  L.  Fowler,  on  the  "Car  Wheel." 

MR.  GEORGE  L.  FOWLER :  Mr.  President  and  Gentle- 
men:— It  seems  rather  presumptuous  for  a  New  Yorker  to  come 
to  Pittsburgh  and  attempt  to  state  anything  that  will  be  at  all 
novel  in  regard  to  the  manufacture  or  the  products  of  iron  and 
steel.  I  should  not  have  presumed  to  appear  before  the  Club 
this  evening  had  it  not  been  that  I  was  fortunate  enough  to  be 
engaged  in  investigating  wheels  for  the  last  two  or  three  years, 
under  the  auspices  of  the  Shoen  Steel  Wheel  Company,  and  have 
some  data  which  may  be  new  and  I  trust  more  or  less  interesting. 

In  the  first  place,  I  want  to  pay  a  tribute  to  the  cast  iron 
wheel.  Some  one  has  said  that  the  flange  of  the  car  wheel  was 
the  most  important  invention  of  the  nineteenth  century.  I  think 
it  could  be  added  very  well,  that  the  cast  iron  wheel  has  done 
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more  for  the  development  of  the  American  railroads  than  any- 
other  one  item  in  railroad  use.  \\'ithout  it  it  would  have  been 
quite  impossible  to  have  had  the  rapid  railroad  development 
which  we  have  had.  The  railroads  in  the  West  were  built  out 
on  the  prairie  over  a  territory  where  there  was  no  prospect  of 
any  immediate  traffic,  and  the  equipping  of  these  roads  would 
have  been  quite  impossible,  owing  to  the  necessity  of  keeping 
the  cost  down  to  the  lowest  possible  notch,  had  it  not  been  for 
the  cast  iron  car  wheel.  The  cheapness  of  the  cast  iron  wheel 
has  been  the  saving  of  the  roads  of  America  and  one  reason 
for  their  rapid  development  in  sparcely  settled  territory. 

\\'e  hear  a  great  deal  today  in  regard  to  the  deterioration 
in  the  quality  of  the  cast  iron  wheel.  I  don't  know  anything 
at  all  in  regard  to  that,  and  I  doubt  very  much  whether  very 
many  people  do.  We  must  consider  that  when  the  cast  irort 
wheel  was  developed  and  up  to  25  years  ago  it  had  comparatively- 
little  work  to  do.  Now  we  are  loading  to  four,  and  four  and  a; 
half  times  the  weights  it  was  required  to  carry  before — and  be- 
cause it  fails  we  think  it  is  of  inferior  quality!  We  have  seen 
car  capacities  rise  from  ten  tons  to  thirty,  and  yet  cause  very 
little  trouble  because  of  the  cast  iron  wheel.  At  80,000  pounds 
there  was  still  apparently  vexy  little  more  trouble  than  there  was 
at  60,000.  But  when  it  came  to  putting  those  wheels  under  cars 
of  100,000  pounds  capacity  it  seemed  as  though  the  last  straw 
had  been  put  upon  the  camel's  back  and  it  was  broken.  It  is  an 
open  secret  that  the  cast  iron  wheel  under  cars  of  high  capacity 
is  giving  not  only  a  great  deal  of  trouble,  but  causing  a  great 
deal  of  anxiety  to  the  railroad  world. 

I  have  here  on  the  screen  a  slide  showing  the  old  ]\I.  C.  B. 
standard  tread  and  the  change  which  was  made  in  the  tread  and 
flange,  showing  the  reinforced  flange  that  has  recently  been 
adopted  as  recommended  practice  by  the  Master  Car  Builders' 
Association.  You  will  see  that  the  flange  has  been  strengthened 
and  there  has  been  a  slight  change  made  in  the  taper  of  the  tread. 
That  is  all  that  can  be  done  with  the  cast  iron  wheel,  as  it  stands, 
so  far  as  the  strength  of  the  flange  is  concerned.  There  have 
been  a  number  of  improvements  tried,  as  to  the  location  of  the 
web  and  plates,  but  they  have  not  been  worked  out  far  enough 
as  yet  to  show  what  they  are  really  worth. 
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The  question  resolves  itself  then  into  the  two  main  prob- 
lems, how  strong  is  the  cast  iron  car  wheel,  and  what  are  vou 
asking  it  to  do?  About  two  years  ago  Prof.  Goss,  of  Purdue 
University,  made  a  series  of  investigations  in  regard  to  the 
strength  of  the  flange  of  the  cast  iron  wheel.  He  put  it  under 
his  testing  machine  in  such  shape  that  a  plunger  coming  down 
on  the  flange  acted  on  it  in  exactly  the  same  way  that  the  rail 
goes  against  the  flange  of  the  wheel,  and  pushed  it  ofif.  In  de- 
termining how  much  pressure  it  would  take  to  push  it  off,  he 
found  that  it  varied  very  considerably.  With  AI.  C.  B.  flanges 
the  breakage  ran  from  47,500  to  87.000  pounds.  With  the  re- 
inforced flange  the  breakage  was  at  from  82,000  to  105,900. 
That  was  the  total  pressure  that  had  to  be  exerted  against  the 
flange  of  the  wheel  to  break  it  oft'.  While  these  differences  are 
very  great,  they  actually  cover  conditions  existing  in  a  single 
wheel.  For  example,  those  last  strengths  of  82,000  and  105,900 
were  from  one  and  the  same  wheel,  of  the  reinforced  type,  while 
on  others  of  the  standard  contour  it  ran  from  68,000  to  nearly 
100,000  pounds. 

Now  it  is  very  well  known  that  brake  shoes  on  a  long  grade 
do  not  improve  the  strength  of  the  cast  iron  wheel.  It  is  weak- 
ened and  cracks  are  frequently  formed  on  the  inside  which  can- 
not be  detected  by  outside  examination  ;  and  a  great  many  wheels 
are  broken  in  detail  where  the  crack  starts  in  the  interior  of  the 
metal,  working  its  way  out  gradually,  and  when  it  does  let  go 
the  flange  breaks  suddenly  and  gives  way,  showing  that  only 
a  part  of  the  metal  had  been  holding.  It  would  not  be  an  ex- 
aggerated statement  to  say  that  car  wheels  by  such  action  are 
weakened  at  least  10%,  especially  if  you  will  give  them  the  bene- 
fit of  the  wear  to  which  they  are  subjected  before  they  reach  the 
limiting  point  of  the  ]\I.  C.  B.  flange  gauge. 

On  the  other  hand,  a  steel  wh.eel  subjected  to  the  same  test 
and  with  the  flange  pushed  oft'  in  identically  the  same  way,  broke 
under  a  load  of  526,612  lbs.,  which  is  the  ratio  of  something 
more  than  7  to  i  as  compared  with  the  average  cast  iron  wheel, 
and  it  is  interesting  to  note  that  that  ratio  of  7  to  i  does  not  vary 
very  much  from  the  ratio  of  the  tensile  strengths  of  the  two 
materials.  The  cast  iron  in  car  wheel  work  varies  in  tensile 
strength  from  17,000  to  28,000  lbs.  per  square  inch.     I  have  had 
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a  few  test  specimens  of  cast  iron  that  broke  at  28,000,  and  a 
short  time  ago  I  ground  out  a  tensile  test  specimen  from  a  very 
fine  sample  of  a  chilled  cast  iron  wheel  and  to  my  surprise  it 
broke  at  about  36.000  lbs.,  showing  that  the  chilled  iron  is  quite 
as  strong,  if  not  stronger,  in  some  cases,  than  the  gray  iron  itself. 

Hence,  as  to  the  strength,  we  know  pretty  well  from  labora- 
tory tests  what  we  can  expect  the  flange  of  a  cast  iron  wheel 
to  carry.  The  question  then  is,  what  are  you  putting  on  it  ?  One 
of  the  principal  things  that  led  to  the  investigation  I  have  been 
engaged  in.  was  to  determine  what  stresses  were  actually  applied 
to  a  car  wheel  when  it  is  in  motion  running  around  a  curve. 
Through  the  courtesy  of  the  Pennsylvania  Lines  West  a  piece  of 


track  down  near  Burgettstown.  on  the  Hickory  branch,  was 
placed  at  my  disposal  last  summer,  and  I  designed  an  instrument, 
shown  in  the  illustration,  by  which  the  lateral  thrust  of  the  wheel 
on  the  curve  when  the  train  was  in  motion  could  be  measured. 
It  consists  of  a  piece  of  rail  of  the  same  size  that  is  in  the  track, 
floated  on  rollers  and  held  down  by  rollers,  so  that  it  is  perfectly 
free  to  move  out  under  the  pressure  of  the  flange.  On  the  in- 
side there  are  some  set  screws  which  come  up  against  the  base 
plate  to  which  the  rail  is  bolted,  limiting  its  motion.  Under  ordi- 
nary conditions  they  limit  that  motion  to  a  little  less  than  1-16 
inch.  As  an  actual  fact,  the  motion  is  imperceptible.  There 
are  two  levers  on  either  end  of  the  rail  so  fulcrumed  that  thev 
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act  exactl}'  in  the  same  way  as  a  set  of  orchnary  platform  scales, 
dividing  the  stress  by  five  and  carrying  it  back  to  the  6-inch 
cylinder  which  you  see  in  the  illustration.  As  the  wheel  passes 
over  the  rail  it  presses  against  it  and  the  whole  of  that  pressure 
is  carried  by  fulcrums  and  b}'  that  diaphragm  and  that  is  so  com- 
municated to  a  liquid  in  the  interior  and  carried  through  the 
pipe  you  see  extending  out  beyond  the  track  to  the  recording 
gauges  which  stand  six  or  seven  feet  away.  In  that  way,  as 
the  wdieels  pass  each  one  records  the  pressure  wdiich  it  is  exert- 
ing on  the  rail.  By  putting  trips  on  the  track  which  were  struck 
by  the  oil  boxes  of  the  car  as  the  car  went  bv,  I  obtained  the 
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Speed  of  the  car,  so  that  with  a  given  speed  and  the  pressure  I 
obtained  a  set  of  diagrams  which  showed  what  work  was  actually 
being  done  by  the  car  wheel  as  it  passed.  The  curve  was  one  of 
a  4°  25',  and  the  car  was  one  of  the  Pennsylvania  gondolas  and 
weighed  142.300  lbs.  when  loaded  with  coal. 

The  method  of  operation  was  to  take  it  back  up  the  curve 
anrl  kick  it  off  as  fast  as  we  could  with  a  heavy  consolidated 
engine.  We  were  unable  to  get  any  speeds  higher  than  31.25 
miles  an  hour.  But  up  to  those'  speeds  I  succeeded  in  getting  a 
registration  of  the  pressure  of  every  wheel  as  it  passed.  The 
results  are  shown  on  the  diagram.  You  will  notice  that  from 
about  seven  miles  an  hour  up  to  sixteen  there  is  a  line  of  crosses 
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that  are  very  nearly  in  a  straight  line.  I  may  add  that  the  ele- 
vation of  the  curve  was  7,-7/^  in.,  which  corresponds  to  a  speed 
of  367^  miles  an  hour ;  so  that,  at  no  time  was  the  speed  of  the 
car  in  excess  of  that  provided  for  by  the  elevation  of  the  outer 
rail.  From  that  data  shown  on  the  diagram  I  have  drawn  a 
straight  line  which  is  offered  purely  as  a  tentative  formula  for 
the  thrust  of  the  front  wheel  of  the  forward  truck.  I  am  free 
to  admit  that  the  data  is  not  sufficient  to  warrant  an  assumption 
of  anything  positive  in  regard  to  the  influence  of  speed  on  the 
pressure  of  the  wheel  against  the  rail.  I  assume  it  to  be  a 
straight  line  because  of  the  location  of  the  crosses  and  because 
where  the  outer  rail  is  elevated  above  that  required  to  balance 
the  centrifugal  force  due  to  the  speed,  the  rail  has  nothing  to 
do  but  to  deflect  the  car  from  its  natural  tangential  course,  and 
the  more  rapidly  the  car  moves  and  the  shorter  the  space  of 
time  that  that  pressure  is  exerted  the  higher  will  it  be,  and  it 
will  be  in  an  inverse  ration  to  that  length  of  time.  Therefore, 
if  a  car  is  moving  over  a  curve  at  30  miles  an  hour  the  pressure 
will  be  exerted  for  only  half  the  length  of  time  it  will  be  if  run- 
ning 15  miles  an  hour,  and  will  therefore  be  just  twice  as  great. 

The  equation  for  the  straight  line  shown  is 

333D  —  800, 

which  is,  of  course,  an  absurdity  for  lower  speeds,  but  it  is  an 
equation  for  that  line.  You  see  away  above  the  line  there  are 
a  great  many  high  pressures,  showing  heavy  blows. 

By  carefully  watching  the  car  during  the  whole  of  the  time 
I  found  that  there  was  a  difference  in  the  way  it  was  riding  on 
the  side  bearings,  and  from  other  experiments  made  elsewhere 
I  have  learned  that  the  condition  of  the  side  bearings,  and  the 
way  the  car  rides  on  them,  has  a  very  great  deal  to  do  with  the 
ease  of  curving  of  the  car  or  truck.  So  that  if  the  car  is  down 
hard  on  the  side  bearings  it  naturally  follows  the  curve  with 
greater  difficulty  and  there  is  apt  to  be  a  greater  thrust  on  the 
rail  at  the  same  time  than  where  it  is  free  and  clear.  A  train 
of  empty  coal  cars,  for  example,  in  which  I  got  a  registration 
for  every  wheel  on  the  train,  showed  the  widest  variation  be- 
tween wheels  of  two  successive  cars.  And  moving  at  10  to  12 
miles  an  hour  over  the  instrument  as  they  did,  it  was  impossible 
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to  detect  from  the  eye  exactly  what  caused  that  or  what  the  dif- 
ferences in  the  condition  of  the  cars  were.  But  one  could  see 
enough  to  know  that  they  varied  very  widely  in  the  way  in  which 
their  bodies  were  down  on  the  side  bearings  and  in  the  way  in 
which  the  truck  was  standing  on  the  curve  itself. 

We  will  also  find  that  the  blows  received  on  a  curve  will 
be  due  to  soft  spots  in  the  track,  kinks  in  the  curve,  low  joints, 
as  well  as  cramped  side  bearings.  But  when  a  speed  greater 
than  that  corresponding  to  the  elevation  of  the  rail  is  obtained, 
then,  of  course,  centrifugal  force  will  come  in.  In  this  case  at 
40  miles  an  hour  the  centrifugal  force  would  be  greater  than  at 
36.  As  for  the  intensity  of  the  blows,  one  at  137^  miles  an  hour 
reached  a  maximum  of  10,460  lbs.,  or  6,709  lbs.  above  that  called 
for  by  the  formula.  Now  if  we  would  add  this  to  what  is  called 
for  by  the  formula  at  45  miles  an  hour  it  will  give  a  pressure 
on  the  wheel  of  19,229  lbs.,  and  if  it  were  to  be  proportioned  to 
the  speed  it  would  rise  to  over  36.000  lbs.  Therefore,  when  you 
take  into  consideration  that  this  work  was  done  on  a  compara- 
tively easy  curve  of  only  4°  25',  and  that  8°  curves  are  common 
all  over  the  country,  what  happens  if  you  run  over  that  at  the 
rate  of  35  or  40  miles  an  hour?  It  does  not  seem  to  be  an  ex- 
aggeration at  all  to  say  that  the  flange  of  a  car  wheel  ought  to 
be  able  to  carry  a  load  of  at  least  30,000  lbs.,  and  do  it  safely. 
If  we  take  that  as  a  basis  and  then  take  the  average  of  the  cast 
iron  wheel  strength  with  the  ordinary  M.  C.  B.  standard  flange, 
that  strength  runs  to  about  80,000,  and  it  gives  us  a  factor  of 
safety  of  a  little  over  2^.  But,  on  the  other  hand,  if  we  take 
the  weakest  flange  that  we  found  in  a  new  wheel  it  cuts  our 
factor  of  safety  down  to  a  little  more  than  1^2.  And  if  you  de- 
duct 10  per  cent,  from  that  for  your  wear  and  brake  shoe  action 
your  factor  of  safety  drops  down  to  1.4  per  cent. 

Now  the  question  comes  up  as  to  what  it  is  safe  to  do.  There 
is  a  photograph  of  a  cast  iron  flange  breaking  in  detail,  show- 
ing an  incipient  fracture  existing  there  before  the  flange  let  go. 
And  such  accidents  as  that,  with  that  as  a  typical  break,  is  apt 
to  produce  some  such  results  as  we  see  on  this  slide,  which  is 
a  case  occurring  not  far  from  here  where  a  broken  wheel  had 
actually  caused  the  wreck  of  a  bridge.  That  was  certainly  an 
expensive  car  wheel. 
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There  is  another  case  of  the  flange  being  responsible  for 
both  these  things,  a  wrecked  engine  and  the  car  in  the  ditch. 

These  features  and  results  must  not  be  considered,  however, 
as  at  all  derogatory  to  the  cast  iron  wheel.  It  is  merely  a  case 
of  overloading.  When  we  had  ten  ton  capacity  cars  we  were 
putting  about  a  fourth  the  amount  of  load  on  the  wheel  that 
we  are  putting  on  it  now,  and  if,  as  I  think,  the  pressure  on 
the  rail  varies  as  the  weight,  then  the  thrust  was  only  a  fourth 
of  what  it  is  now.  So  that,  instead  of  30,000  lbs.  which  ought  to 
be  provided  for,  we  had  only  7500  lbs.,  and  that  was  so  far 
within  the  margin  of  safety  there  was  no  necessity  of  even  in- 
vestigating these  stresses.  The  idea  of  putting  a  steel  wheel 
under  a  car  of  10  tons  capacity  was  so  absurd  that  you  would 
all  have  laughed  at  it.  But  wdien  you  increase  the  load  and  the 
stresses  fourfold  the  question  assumes  an  entirely  different  aspect, 
and  the  problem  of  the  adoption  of  the  steel  wheel  under  high 
capacity  cars  is  something  that  is  pressing  close  upon  the  rail- 
roads now  and  they  are  considering  it  very  seriously,  while  some 
are  adopting  it. 

The  case  of  the  cast  iron  wheel  is  very  similar  to  that  which 
we  had  here  a  few  years  ago  in  the  Kinzua  viaduct  on  the  Brad- 
ford division  of  the  Erie  Railroad.  In  1887  the  Erie  built  the 
largest  and  strongest  and  best  viaduct  there  was  in  the  world 
over  the  Kinzua  valley.  It  was  capable  of  carrying  the  heaviest 
engines  and  cars.  It  was  a  model  of  engineering  work.  In  1902 
it  was  just  about  as  good  as  the  day  it  was  put  up.  It  had  been 
carefully  inspected  and  maintained  and  was  safe  and  sound.  But 
it  was  torn  down  to  the  foundation  simply  for  the  reason  that 
it  was  not  strong  enough  to  carry  the  modern  traffic.  So  the 
cast  iron  wheel,  good  as  it  is  under  10  ton  cars,  does  not  seem 
quite  good  enough  to  put  under  a  car  of  100,000  lbs.  capacity. 
Whether  you  will  agree  with  that  statement  or  not  depends  alto- 
gether on  the  risk  that  is  considered  safe  for  a  railroad  to  run, 
and  whether  it  is  a  proper  thing  to  run  with  such  a  low  factor 
of  safety  as  a  possible   i^. 

In  addition  to  the  work  which  I  have  just  outlined,  the  ques- 
tion arose  as  to  the  development  and  manufacture  of  a  steel 
wheel  which  should  be  suitable  for  high  capacity  cars.  The 
problem,  as  presented,  is  that  of  making  a  wheel  the  material 


12  Proceedings  Railway  Club  of  Pittsburgh. 

of  which  should  be  equal  in  every  respect  to  that  of  a  first  class 
steel-tired  wheel,  which  is  rendering  satisfactory  service  under 
passenger  equipment,  and  at  the  same  time  be  of  such  moderate 
cost  as  to  place  it  within  the  reach  of  the  railroads  so  they  can 
afford  to  use  it  on  their  high  capacity  freight  equipment.  The 
solid  steel  wheel  was  developed  with  that  end  in  view,  and  in 
order  to  determine  whether  the  metal  in  the  wheel  and  its  capacity 
to  do  work  were  up  to  the  high  standard  which  had  been  set  by 
the  railroads  in  the  steel-tired  wheels  they  were  using,  a  series  of 
investigations  were  instituted  to  make  a  comparison  between  the 
metal  in  this  wheel  and  that  in  the  various  steel  and  steel-tired 
wheels  which  were  already  upon  the  market  and  which  were 
giving  satisfactory  service.  These  tests  included  tensile  tests, 
showing  the  tensile  strength,  elasticity,  elongation,  reduction  of 
area  and  hardness,  resistance  to  abrasion  and  specific  gravity,  the 
chemical  composition  of  the  several  wheels  together  with  a  micro- 
scopic examination  of  the  texture  of  the  metal.  Then  tensile 
strength  test  pieces  were  cut  from  points  in  the  tread  of  all  the 
wheels  and  tires  which  were  obtained,  and  these  were  bought  in 
the  open  market  and  as  such  were  taken  as  representative  of 
their  class.  And  the  results  that  were  obtained  have  been  such 
that  any  manufacturer  could  be  proud  of  what  has  been  shown. 
The  tensile  test  pieces  were  limited  to  a  length  of  2  inches  be- 
cause the  curvature  of  the  tires  and  of  the  wheels  would  not 
allow  of  the  cutting  out  of  anything  longer  than  that. 

In  the  tensile  tests  the  breaking  load  ran  from  about  113,000 
to  124,000  lbs.  The  test  of  113,000  was  from  what  is  indicated 
as  the  D  tire.  I  had  four  tires  which  were  indicated  as  A,  B, 
C  and  D.  The  D  tire  was  the  softest  of  the  lot.  As  you  will  see 
later,  the  carbon  content  was  the  lowest,  running  about  .57,  in- 
creasing through  those  several  tires  and  wheels  to  about  .716, 
which  was  that  of  the  A  tire.  The  solid  steel  wheel  or  the  rolled 
steel  wheel  had  the  chemical  carbon  content  of  .69,  so  that  the 
two  were  comparatively  close  together.  The  chemical  analysis 
was  very  carefully  made  by  an  experienced  chemist,  and  made 
with  combustion  tests,  so  that  it  is  reliable  and  checks  very  closely 
with  the  carbon  content  at  which  the  manufacturers  themselves 
place  it.  The  strength  of  the  solid  wheel  is  a  little  bit  higher 
than  any  of  the  others  except  the  A  tire.     The  A  tire  had  a  max- 
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imum  strength  of  124,000  and  a  few  hundreds,  and  the  sohd  steel 
wheel  dropped  down  about  400  or  500  lbs.  less  than  that,  so  that 
they  were  practically  the  same.  As  would  naturally  be  expected 
from  such  tests  as  that  and  from  the  chemical  content,  the  elon- 
gation was  very  much  less  with  the  rolled  steel  wheel  than  with 
some  of  the  others,  more  especially  the  D  wheel,  which  was  the 
lowest  in   carbon  content. 
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DIAGR.AM    OF    ABRASION    TtJTS    OF    >TtEL    TiRES    AND    WHEKLs,   JHciWlNG 

RELAIION   OF   RA'IIOOF   WF.AR    AT   VARIOUS   DEPTHS  BELOW    TRKAD 

TO    REVOIUTIONs    OF    EMERY    WHEEL. 

At  the  same  time  the  influence  of  work  was  very  remark- 
ably shown.  The  test  was  made  for  hardness  with  all  the  tires 
with  what  is  known  as  the  Martel  drop.  •  During  our  Civil  War 
Col.  Rodman  developed  a  system  of  measuring  hardness  in  his 
guns  by  pushing  a  punch  of  a  crtain  shaps  into  soft  metal  and 
measuring  the  amount  of  power  required  to  reproduce  the  same 
impression.  That  was  developed  by  Lieut.  Col.  Martel,  of  the 
French  army,  and  has  been  adopted  by  the  French  government 
as  the  standard  of  hardness.  It  consists  of  dropping  this  punch 
on  the  material  to  be  tested  with  any  weight  and  from  any  height, 
and  the  formula  that  has  been  developed  is  that  the  hardness  is 
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equal  to  the  weight  multiplied  by  the  height  and  divided  by  the 
volume  of  the  material  displaced.  On  that  basis  the  rolled  steel 
wheel  was  the  hardest  of  any  of  the  metals,  being  25  per  cent, 
harder  than  any  of  the  tires  that  were  placed  in  competition 
with  it.  This  shows  itself  in  another  way,  as  I  shall  show  later 
on  by  some  abrasion  tests  which  are  shown  on  the  diagram.  The 
weight  I  used  was  allowed  to  drop  600  millimeters,  and  it 
weighed  2.2616  kilograms.  Those  weights  were  very  carefully 
made  on  a  torsion  scale  so  I  have  every  reason  to  think  they 
are  very  accurate. 

The  diagram  shows  the  results  of  some  abrasion  tests.  Cyl- 
inders Yx  in.  in  diameter  were  cut  from  the  tread  of  the  wheel 
extending  directly  down  into  it  as  though  they  were  bored  out 
by  a  hollow  bit.  The  same  thing  was  done  with  the  cast  iron 
wheel.  I  used  a  fine  grained  carborundum  wheel  running  about 
2500  revolutions  a  minute  and  placed  the  cylinder  with  the  tread 
end  down  and  loaded  it  with  2  lbs.  ii^  oz.,  kept  it  perfectly 
cool  with  water  during  the  running,  and  measured  the  number 
of  revolutions  required  to  grind  it  down  Y^  in.  I  found  that  in 
going  down  into  the  tread  for  the  first  ^  in.  the  number  of 
revolutions  required  kept  increasing,  and  they  increased  down 
to  about  Y^  in-  ^nd  then  began  to  decrease.  Under  ordinary 
conditions  I  would  have  supposed  that  was  due  to  the  fact  that 
the  wheel  was  glazing  over  and  was  not  cutting  as  rapidly.  But 
I  had  those  A,  B,  C  and  D  tires  well  under  way  before  the  cylin- 
ders for  the  other  wheels  were  ready,  and  when  they  were  fin- 
ished they  did  the  same  thing  exactly,  so  that  it  does  not  seem 
possible  that  there  was  any  glazing  of  the  wheel,  and  none  could 
be  detected.  During  the  whole  of  the  work  it  only  wore  the 
wheel  down  about  3-64  in.  The  cast  iron  wheel  cut  away  more 
rapidly  than  any  of  the  steel  wheels.  This  line  in  the  lower  left 
hand  corner  that  starts  at  10,500  and  drops  down  at  once  was 
from  a  first-class  cast  iron  wheel ;  its  chill  was  about  ^  in.  deep, 
very  hard  and  perfectly  clean  and  clear  cut.  It  was  a  beautiful 
piece  of  chilled  metal.  Of  course,  it  would  be  expected  that 
the  falling  off  would  occur  when  the  chill  had  been  worn  through, 
but  really  the  immediate  drop  at  the  tread  came  as  a  surprise. 
I  did  not  expect  it  to  fall  so  far  below  any  of  the  steel  wheels 
and  tires  that  it  was  in  competition  with. 
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500  Lbs. 
Av.  Pressure  per 
Sq.  In.  9,090  Lbs. 
Area  .055  Sq    In. 


4,500  Lbs. 

Av.  Pressure  per 

Sq.  In.  50,000  Lbs. 

Area  .09  Sq.  In. 


13,500  Lbs. 

Av.  Pressure  per 

Sq.  In.  96,428  Lbs. 

Area  .14  Sq.  In. 


17,500  Lbs. 

Av.  Pressure  per 

Sq.  In.  94.444  Lbs. 

Area  .18  Sq.  In. 


H^- 


28,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  127,272  Lbs. 

Area  .22  Sq    In. 


1,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  14,285  Lbs. 

Area  .07  Sq.  In. 


6,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  54,545  Lbs. 

Area  .11  Sq.  In. 


14,500  Lbs. 

Av.  Pressure  per 

Sq.  In.  96.666  Lbs 

Area  .15  Sq.  In. 


19,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  100,000  Lbs. 

Area  .19  Sq.  In. 


2,500  Lbs. 
Av.  Pressure  per 
Sq.  In.  33,333  Lbs. 
Area  .075  Sq.  In. 


Jf>^if 


10,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  83,333  Lbs. 

Area  .12  Sq.  In. 


15,000  Lbs. 

Av.  Pressure  per 

Sq.  In    93,750  Lbs 

Area  .16  Sq.  In. 


25,000  Lbs. 

Av.  Pressure  per 

Sq    In    125,000  Lb3 

Area  .20  Sq.  in. 


••<^ 


3,500  Lbs. 

Av,  Pressure  per 

Sq.  In.  43,750  Lbs. 

Area  .08  Sq.  In. 


1 1 ,500  Lbs. 

Av.  Pressure  per 

Sq.  In.  88,461  Lbs. 

Area  .13  Sq.  In. 


16,500  Lbs. 
Av.  Pressure  per 
Sq.  In.  97,058  Lbs. 
-  Area  .17  Sq.  In. 


27,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  128,571  Lbs. 

Area  .21  Sq. In. 


30,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  130,434  Lbs. 

Area  .23  Sq.  In. 


32,500  Lbs. 

Av.  Pressure  per 

Sq.  In.  130,000  Lbs. 

Area  .25  Sq.  In. 


35,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  134,615  Lbs. 

Area  .26  Sq.  In. 
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Another  matter  that  was  taken  up  was  the  effect  of  load 
on  rail  and  wheel.  Through  the  courtesy  of  Mr.  Deems,  of  the 
New  York  Central,  I  had  an  opportunity  of  measuring  the  area 
of  contact  between  the  wheels  of  his  heavy  consolidated  engines 
of  the  Atlantic  type  and  a  gondola  loaded  w'ith  coal,  a  dining 


37,500  Lbs. 

Av.  Pressure  per 

Sq.  In.  138,888  Lbs. 

Area  .27  Sq.  In. 


40,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  137,777  Lbs. 

Area  .29  Sq.  In. 


^♦•M^O 


45,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  136,363  Lbs. 

Area  .33  Sq.  In. 


^'♦1? 


50.000  Lbs. 

Av,  Pressure  per 

Sq.  In.  121,951   Lbs. 

Area  .41  Sq. In. 


55,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  119,565  Lbs. 

Area  .46  Sq.  In. 


59,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  118,000  Lbs. 

Area  .50  Sq.  In. 


65,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  118  181  Lbs. 

Area  .55  Sq.  in. 


70,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  118,644  Lbs. 

Area  .59  Sq.  In. 


75,000  Lbs. 

Av    Pressure  per 

Sq    In.  122,950  Lbs. 

Area  .61  Sq.  In. 
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car  and  an  ordinary  coach.  These  spots  shown  are  reproduc- 
tions of  the  contacts  that  I  obtained  in  the  laboratory  in  taking 
a  cast  iron  wheel  and  loading  it  successively  on  a  standard  rail. 
I  began  wath  500  lbs.,  and  you  will  see  that  the  average  pressure 
was  about  9040  lbs.  to  the  square  inch  of  area.     Coming  down 
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80,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  126,983  Lbs. 

Area  .63  Sq.  In. 


85,000  Lbs. 

Av.  Pressure  per 

Sq    In.  116,666  Lbs 

Area  .72  Sq.  In. 


90,000  Lbs. 

Av    Pressure  per 

Sq.  In.  121,621  Lbs. 

Area  .74  Sq.  In. 


6 

95,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  121,794  Lbs 

Area    78  Sq.  In. 


100,000  Lbs. 

Av,  Pressure  per 

oq.  In.  120,481   Lbs. 

Area  .83  Sq.  In. 


105,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  117,977  Lbs. 

Area  .89  Sq    In. 


110,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  118,279  Lbs. 

Area  .93  Sq.  In. 


115,000  Lbs. 

Av.  Pressure  per- 

Sq.  In.  116,161  Lbs. 

Area  .99  Sq.  In, 


120,000  Lbs. 

Av.  Pressure  per 

Sq    In.  115,384  Lbs. 

Area  1.04  Sq.  In, 
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125,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  119.047  Lbs. 

Area  1.05  Sq.  In. 


130,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  117,117  Lbs. 

Area  1.11  Sq.  In. 


135,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  119,469  Lbs. 

Are..  1.13  So.  In, 


140,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  130,434  Lbs. 

Area  1.15  Sq.  In. 


145,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  123,931  Lbs, 

Area  1.17  Sq.  In. 


150,000  Lbs. 

Av.  Pressure  per 

Sq.  In.  124,049  Lbs 

Area  1.21  Sq.  In. 
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here  to  37,000  lbs.,  which  is,  of  course,  very  much  in  excess  of 
anything  they  are  putting  on  a  car  wheel,  we  had  an  average 
pressure  of  138,888  lbs.  I  did  the  same  thing  with  a  steel  wheel, 
both  78  in.  and  36  in.  diameter.  The  78-in.  piece  was  taken  from 
the  driver  of  a  locomotive.  There  was  a  little  difference  in  area, 
due  to  the  variation  in  diameter,  but  between  the  limits  of  car 
wheels  ordinarily  used,  7,^  in.  to  36  in.,  the  diameter  apparently 
makes  no  difiference  as  far  as  the  area  of  contact  between  the 
wheel  and  the  rail  is  concerned  as  to  diameter.  It  depends  more 
on  the  condition  of  the  wdieel  than  anything  else. 
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The  surprise  came  in  when  I  made  a  comparison  between 
what  was  done  by  the  cast  iron  wheel  to  the  rail  and  what  was 
done  by  the  steel  wheel.  I  may  say  this,  however,  that  when 
a  load  of  20,000  lbs.  has  been  put  on  a  wheel  the  rail  has  been 
indented  so  that  it  can  be  seen.  That  was  checked  two  or  three 
times  and  checked  by  an  independent  observer,  so  I  feel  very 
confident  in  asserting  that  20,000  lbs.  of  static  load  put  upon  a 
car  wheel  will  make  a  depression  in  the  rail  which  can  be  seen. 
It  is  another  thing  to  measure  it,  but  it  is  there  and  it  can  be 
seen,  especially  if  pains  are  taken  to  polish  the  tread  of  the  wheel 
and  the  top  of  the  rail.  With  an  ordinary  rough  rail  and  rough 
wheel  it  can  be  seen  although  not  quite  so  distinctly.    That  means 
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that,  under  the  ordinary  load  of  100,000  lbs.  capacity  car,  the 
elastic  limit  of  the  material  of  the  rail  has  been  exceeded  and  it 
is  being-  crushed.  The  peculiarity  of  the  cast  iron  and  steel 
wheels  is  shown  by  taking  these  areas  of  contact  and  plotting 
them  in  the  two  lines  of  the  diagram.  One  show;s  the  cast  iron 
and  the  other  the  steel  wheel.  Up  to  a  load  of  about  27,000  lbs. 
actual  load,  which  corresponds  to  a  pressure  of  about  100,000 
lbs.  per  square  inch  of  area  of  contact,  the  material  holds  up ; 
but  then  it  begins  to  yield,  and  then  yields  more  and  more  until 
the  line  carries  out  pretty  nearly  straight,  and  the  yield  is  about 
as  rapid  as  the  increase  in  the  application  of  the  load.  On  the 
other  hand,  the  cast  iron  climbs  clear  up  into  the  air  and  then 
suddenly  seems  to  give  way  entirely,  and  the  diagram  drops 
down  to  about  20,000  lbs.  per  sc|uare  inch  of  area  and  follows 
along"  in  a  practically  parallel  line.  That  seems  to  show  that 
the  cast  iron  wheel  for  excessively  high  loads  is  harder  on  the 
rail  than  the  steel  wheel. 

There  is  a  reason  for  it.  The  tread  of  the  cast  iron  wheel 
is  absolutely  unyielding,  so  that  all  the  yielding  is  in  the  rail, 
and  when  a  load  is  put  on  the  rail  in  that  way,  of  course  it 
breaks  down  more  rapidly  than  it  would  if  part  of  the  yield  were 
in  the  wheel,  as  it  probably  is  in  the  steel  wheel.  That  is  a  sur- 
prise. I  have  no  data  to  show  that  the  steel  wheel  yields  at  all, 
or  that  the  cast  iron  wheel  does  not  yield.  But  taking  the  char- 
acteristics of  the  two  metals  into  consideration,  I  do  not  think 
it  is  an  unreasonable  supposition.  The  loads  were  run  up  in 
the  laboratory  to  150,000  lbs.,  which  was  the  limit  of  the  capacity 
of  the  testing  machine,  expecting  to  crush  the  cast  iron,  when 
as  a  matter  of  fact  it  made  no  impression  on  it  whatever,  for 
the  cast  iron  stood  up  to  the  load  and  I  could  not  find  by  care- 
fully examining  it  under  the  microscope,  that  there  was  the 
slightest  particle  of  permanent  set  either  in  the  cast  iron  or  the 
steel  tired  wheel  after  having  been  subjected  to  that  exceedingly 
heavy  load. 

In  addition,  a  further  series  of  experiments  was  made  to 
determine  the  relative  coefficients  of  friction  of  the  cast  iron 
and  the  steel  wheel,  to  sliding  on  the  rail.  There  are  two  kinds 
of  sliding  that  a  car  wheel  experiences  nowadays,  because  of  its 
use  in  electric  service  as  a  driving  wheel.     One   is  a  spinning 
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ARRANGEMENT    OF    APPARATUS    FOR    TESTING    THE    FRICTIONAL    RESISTANCE 
OF    CAR    WHEELS    TO    SPINNING. 


ARRANGEMENT    OF    APPARATUS    TO    TEST    THE    FRICTIONAL    RESISTANCE    OF 
CAR    WHEELS    TO    SKIDDING. 

action  due  to  the  wheel  revolving  faster  than  the  car  is  moving, 
and  the  other  is  a  skidding  action  due  to  the  stoppage  of  the 
rotation  of  the  wheel  while  the  car  is  in  motion  over  the  track. 
In  order  to  reproduce  this  action  in  the  laboratory  the  two  pieces 
of  apparatus  shown  were  used.  The  wheel  and  the  rail  are  put 
in  here.     In  one  case  the  top  part  is  cut  out  so  as  to  be  concen- 
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trie  with  the  tread,  and  the  plung-er  comes  down  on  it  with  a 
"bearing'  piece  that  is  also  cut  concentric,  allowing  for  the  dif- 
ference in  radius,  the  two  being  separated  by  two  rollers  so  that 
the  slight  motion  of  the  head  due  to  pulling  on  the  eye  bolt  would 
turn  the  wheel  on  the  rail  as  though  it  were  spinning  and  keep 
it  in  place.  The  other  one  is  held  down  as  in  the  lower  figure 
and  the  rollers  were  put  above  it  and  it  is  simply  pulled  straight. 
We  used  two  testing  machines.  With  one  I  put  the  load  on  the 
tire  and  used  the  other  to  measure  the  pull,  which  was  done  by 
a  simple  bell-crank  arrangement  with  a  wedge-shaped  plunger 
coming  down  on  it,  and  the  very  instant  there  was  a  slip  in  any 
way  the  beam  of  the  pulling  machine  would  drop,  showing  that 
the  friction  of  motion  was  very  much  less  than  the  friction  at 
rest,  but  there  the  experiment  stopped,  as  it  was  the  friction  at 
rest  that  we  were  after. 

To  go  back  a  moment  from  this  apparatus  to  the  abrasion 
tests,  we  found  that  the  cast  iron  wheel  abraded  under  the  emery 
wheel  about  four  times  as  rapidly  as  the  steel  wheel. 

In  these  tests  here  after  the  wheel  had  slipped  there  was  a 
flat  spot  on  both  the  steel  tired  and  the  cast  iron  wheel,  and  by 
measuring  it  very  carefully  and  calculating  the  amount  of  metal 
removed,  both  having  been  subjected  to  identically  the  same  load, 
the  result  was  that  there  had  been  about  four  times  as  much  metal 
removed  from  the  cast  iron  wheel  as  from  the  steel  wheel,  show- 
ing that  that  abrasion  corresponded  pretty  closely  with  the  abra- 
sion test  on  the  emery  wheel. 

That  was  checked  in  another  way,  by  taking  the  time  that 
was  required  in  the  shop  to  grind  ofif  flat  spots  of  apparently 
about  the  same  size  from  the  steel  and  the  cast  iron  wheels. 
And  here  is  a  point  where  many  of  you  may  have  had  different 
expereince ;  but  in  that  case  it  took  about  four  times  as  long  to 
grind  off  the  steel  wheel  as  it  did  the  cast  iron  wheel,  showing 
that  those  three  points  checked  as  far  as  that  is  concerned.  That 
is  a  point,  of  course,  where  experience  may  vary  very  widely. 

I  found  that  in  the  matter  of  frictional  resistance  of  the 
wheels  there  was  a  considerable  drop  from  2,000  lbs.  up  to  15,000 
lbs.  in  the  coefficient  of  friction  and  that  the  coefficient  of  fric- 
tion  for  both   spinning  and   for  skidding   was  greater  with  the 
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steel  wheel  than  it  was  with  the  cast  iron  wheel.  Laying  aside 
the  difference  in  the  coefficient  of  friction  due  to  the  dissimilarity 
of  the  materials,  it  seems  that  this  checks  back  in  a  way  with 
those  spots  showing  the  area  of  contact.  When  the  cast  iron 
wheel  is  put  upon  a  rail  and  its  area  of  contact  taken  the  whole 
depression  is  apparently  in  the  rail  itself.  Now  if  that  wheel  is 
turned  around  on  that  same  place  there  is  no  further  deforma- 
tion of  material  necessary  in  order  that  the  spinning  may  con- 
tiue.  It  is  in  a  pocket  in  the  top  of  the  rail  and  the  wheel  simply 
turns  around  in  it.  On  the  other  hand,  if  my  supposition  is  true 
that  the  steel  wheel  is  deformed  as  well  as  the  rail,  then  when 
the  steel  wdieel  is  turned  around  there  must  be  a  continuation  of 
that  deformation  clear  around  the  wheel  in  a  sort  of  wave,  with 
the  result  that  the  resistance  due  to  that  must  be  greater  than 
in  the  case  of  a  cast  iron  wdieel  where  there  is  no  such  deforma- 
tion and  wave  generation.  In  regard  to  the  skidding  practically 
the  same  thing  holds  true.  The  cast  iron  wheel  makes  a  deeper 
depression  in  the  rail  for  the  same  area  of  contact  than  the  steel 
wheel,  and  all  of  the  depression  is  in  the  rail,  with  the  result  that 
as  the  wheel  is  moved  along  over  the  track  the  wave  is  carried 
on  ahead  of  it  and  the  resistance  is  greater  than  where  there  is 
a  low  wave  in  the  rail  and  none  at  all  to  be  carried  forward  in 
the  steel  wheel,  so  that  the  resistance  is  less  for  the  steel  than 
the  cast  wheel  for  low  pressures. 

Further,  it  is  the  experience  of  most  people  that  the  steel 
wheel  is  not  so  apt  to  have  a  flat  spot  developed  in  it  as  the  cast 
iron  wheel.  In  this  there  may  be  variations  of  experience,  but 
for  most  railroad  men  that  seems  to  be  the  case.  This  corre- 
sponds very  closely  wdth  what  we  have  seen  already.  In  order 
to  test  the  matter  we  put  a  cast  iron  wheel  and  a  steel  wheel  on 
the  same  axle,  put  double  brake  shoes  on,  loaded  the  car  until 
we  had  about  24,000  lbs.  on  the  wheels  themselves,  set  up  the 
brakes  so  that  the  wheels  could  not  turn  and  hauled  the  car  up 
and  down  a  piece  of  track  about  1,800  feet  long.  When  the 
car  was  moved  at  a  speed  of  about  3  miles  an  hour  there  was  a 
spot  developed  on  both  cast  iron  and  steel  wheels  which  when 
we  took  the  area  and  calculated  the  amount  of  metal  removed, 
checked  almost  exactly  with  the  abrasion  tests  on  the  emery 
wheel.     That  is,  there  was  about   four  times  as  much  metal  re- 
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moved  from  the  cast  iron  as  from  the  steel  wheel.  But  when 
the  speed  was  increased  up  to  12  miles  an  hour  the  case  was 
directly  reversed ;  the  metal  became  excessively  hot  and  that  of 
the  steel  wdieel  pealed  off  at  a  rapid  rate,  while  the  cast  iron 
wheel,  though  it  had  a  bad  spot  developed  on  it,  did  not  abrade 
to  the  same  extent,  showing  that  heat  has  apparently  a  great  deal 
to  do  with  the  production  of  a  flat  spot  due  to  skidding.  The 
metal  in  the  steel  wheel  will  go  more  rapidly  than  the  cast  iron 
wheel  up  to  a  certain  point.     The  moment  the  cast  iron  wheel 


got  half  w^ay  down  through  the  chill  it  began  to  go  in  a  way 
that  w^ould  have  gone  clear  through  the  tread  if  it  had  been  kept 
up  any  great  length  of  time. 

These  facts  were  determined  simply  to  show  what  was  done, 
in  order  to  ascertain  what  it  is  necessary  to  do  in  order  to  make 
a  solid  steel  wheel  that  should  have  all  the  characteristics  of  a 
first-class  steel  tire  and  yet  be  of  such  shape  and  character  that 
it  could  be  used  for  the  high  capacity  freight  car, 

A  further  examination  of  wheels  and  tires  upon  the  market 
was  made  with  the  microscope  in  which  the  character  of  their 
structure  was  determined.     From  this  it  appeared  that  the  low 


The  Car  Wheel. 


No.  31.    At  Edge  of  Tread.  Xo.  ^2.    At  Edge  of  Tread. 


-^'*^- 33-   y^  ill-  i-leluu- Tread.        No.  34.    '4  \\v.  i;.;.M,  Tread. 
^IICRO-PHOTOGRAPHS  OF  SCHOEX  STEEL  WHEEL. 


26  Proceedings  Railway  Club  of  Pittsburgh. 

carbon  D  tire  showed  a  remarkable  uniformity  of  grain,  an  abun- 
dance of  ferrite  and  careful  heat  treatment.  Others  showed  a 
greater  variation  of  grain  size  as  the  metal  was  penetrated, 
reaching  a  maximum  of  size  at  about  i  in.  below  the  surface. 
Where  there  was  no  mechanical  treatment  subsequent  to  the  last 
heating  the  grain  was  the  coarsest  in  proportion.  In  the  case 
of  the  "A"  tire  and  the  Schoen  steel  wheel,  which  had  the  high- 
est carbon  content,  the  grain  was  exceedingly  difficult  to  photo- 
graph, so  that  a  sketch  was  made  showing  the  coarsening  of  the 
grain  as  the  metal  was  penetrated.  In  the  case  of  the  Schoen 
wheel  it  was  found  that  there  were  bands  of  this  fine  grained 
metal  due  to  the  several  heat  treatments  and  the  work  that  had 
been  put  upon  the  wheel.  That  is  illustrated  by  the  diagram. 
The  successive  amount  of  work  put  upon  the  wheel  developed 
these  spots,  and  it  is  curious  that  they  coincide  very  closely  with 
the  examination  with  respect  to  the  specific  gravity.  We  took 
small  buttons  from  various  depths  and  determined  the  specific 
gravity  very  carefully  and  found  that  for  all  of  the  steel  tires 
was  a  little  higher  at  the  tread  than  at  the  center,  tapering  ofif 
down  tow^ard  the  center  of  the  tread  and  then  showing  a  ten- 
dency to  increase.  This  same  thing  shows  with  the  solid  steel 
wheel  with  the  exception  that  instead  of  tapering  down  regularly 
it  is  slightly  wavy.  It  would  drop  a  little  and  then  rise,  but 
not  quite  up  to  the  point  where  it  was,  and  then  drop  down 
gradually  in  a  wavy  line  to  the  lowest  point. 

There  was  another  point  in  these  investigations,  and  that 
was  to  ascertain  something  in  regard  to  the  cause  of  the  shelling 
out  of  the  steel  wheel.  The  photographs  show  samples  of  tires 
obtained  from  different  roads  and  photographs  of  sections  cut 
from  every  tire  on  the  market.  Samples  of  wheels  that  had 
failed  by  shelling  out  were  taken  and  micro-photographs  made, 
and  these  show  spots  and  cracks  of  a  similar  character  all  the 
way  through  and  are  undoubtedly  due  to  the  presence  of  slag 
in  the  interior  of  the  metal.  It  occurred  not  only  immediately 
under  the  shelled-out  spot.  Init  all  through  the  tire.  While  we 
took  pains  to  pick  out  particularly  the  spot  of  the  tire  that  was 
perfectly  sound  apparently,  cutting  down  into  it  we  found  just 
such  traces  of  slag  as  before. 

And  finallv  we  come  to  some  cases  of  burned  metal  where 
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it  shelled  out.  From  this  it  must  not  be  presumed  that  there  is 
nothing  else  that  will  cause  shelling-out  than  burning  of  slag, 
but  certainly  these  two  are  very  capable  of  producing  that  kind 
of  results. 

Finally  the  question  comes  up  in  regard  to  the  use  of  the 
rolled  steel  wheel  for  high  capacity  cars  and  for  electric  service 
as  to  its  economy  and  its  adaptability  for  the  work  which  it  has 
to  do.  In  the  electric  service  for  ordinary  city  work  the  rolled 
steel  wheel  is  taking  the  place  of  the  cast  iron  wheel,  for  two 
reasons.  One  is  that  it  enables  the  cars  to  stay  out  of  the  shop 
for  a  longer  period  without  coming  in  for  wheel  repairs.  That 
is  a  matter  of  importance  in  large  cities  where  storage  room  is 
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of  great  value,  so  that  it  is  worth  a  good  deal  to  he  a1)le  to  keep 
the  cars  out  on  the  track.  For  that  reason  the  New  York  peo- 
ple, for  instance,  show  that  it  is  well  worth  their  while  to  pay 
more  for  an  ordinary  steel  wheel  to  save  that  storage  time  than 
it  would  be  to  go  to  the  expense  of  changing  the  wheels  when- 
ever it  is  necessary  to  do  so  on  account  of  the  cast  iron  wheel 
shelling  out  or  otherwise  failing.  Under  high  capacity  cars  it 
is  a  question  of  safety,  and  at  the  same  time  the  expense  should 
be  considered. 

After  having  made  an  examination  of  the  various  metals 
of  the  several  wheels  the  cjuestion  as  to  what  they  are  doing  in 
service  is,  of  course,  an  interesting  one.  And  there  have  been 
a  number  of  comparative  trials  made  in  which  it  was  shown  that 
the  rolled  steel  wdieel  is  fully  equal  in  service  to  what  is  being 
accomplished  by  the  steel  tired  wheel.  Taking  this  as  a  fair 
example  of  what  can  be  done  with  these  wheels  in  heavy  pas- 
senger service,  the  following  record  is  given  of  a  test  made  on 
wheels  placed  under  a  postal  car  running  out  of  New  York : 

As  a  fair  example  of  what  has  been  done  with  these  wheels 
in  heavy  passenger  car  service  the  following  record  is  given  of 
a  test  made  on  wdieels  placed  under  postal  car  No.  6545,  running 
on  the  Pennsylvania  Railroad  between  New  York  and  St.  Louis : 
The  car  weighed  154,000  lbs.,  carried  on  two  six-wheel  trucks, 
giving  a  weight  per  wheel  of  12,833  lt»s.  The  wheels  under  this 
car  ran  184,539  niiles  with  a  wear  ranging  from  .348  in.  to  .378 
in.,  an  average  of  ,365  in.  The  mileage  per  1-16  in.  of  wear 
was  25,618.  The  tread  was  maintained  at  all  times  in  smooth 
condition  and  the  wear  on  all  of  the  wheels  was  remarkably  uni- 
form and  even. 

Twelve  pairs  of  wheels  from  the  same  lot  were  placed  under 
one  truck  each  of  four  postal  cars  on  various  runs.  The  average 
mileage  of  these  wheels  up  to  the  time  of  first  turning  was 
109,018,  with  a  minimum  of  87,375  utiles  and  a  maximum  of 
141,170  miles.  The  pair  of  wheels  giving  this  maximum  mile- 
age were  worn  .3185  in.  and  .2785  in.  respectively.  An  average 
wear  of  .2597  in.  in  109,018  miles  was  obtained  from  all  12  pairs, 
which  is  at  the  rate  of  419.703  miles  per  inch  or  26,231  miles  per 
I-16  in.  of  wear.  If  the  amount  of  metal  removed  by  turning  is 
added  to  the  actual  wear  these  figures  are  reduced   to  234,202 
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DIAGRAM    ILLUSTRATING    GRAIN    STRUCTURE    OF   5CH0EN    STEEL    WHEEL. 


XHi    INCH    ENGINE    TRUCK    WHEEL, 


STANDARD    ROLLED    AND    PRESSED    WHEEL. 


Samples  of  Schoen  Solid  Steel  Wheels. 
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Master  Car   Builders'  Tread  and   Flange, 
Recommended  Practice. 


Master  Car  Builders'  Treads  and  Flanges.     Standard  Tread  Solid 
Line,  Recommended  Practice  Dotted  Line. 


miles  per  inch  and  14,638  miles  per  1-16  in.  of  wear.  The  causes 
of  removal  of  these  wheels  were  3  pairs  for  worn  treads.  3  pairs 
for  cut  journals,  i  pair  for  a  loose  wheel,  i  pair  for  a  thin  flange 
and  3  pairs  for  hollow  and  built-out  flanges.     At  the  time  this 
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blaster  Car  Builders'  Standard  Tread  and  Flange. 


record   was   taken  the   remaining  pair   of   wheels   had   not  been 
removed. 

In  the  case  of  electric  roads  the  wear  in  passenger  service 
runs  about  6000  miles  to  the  1-16  in.  of  wear,  and  that  is  being 
duplicated  every  day  in  regular  service. 

Xow  it  is  a  very  difficult  thing  to  estimate  mileage  and  cost 
of  freight  car  wheels  because  of  the  incomplete  records  that  are 
kept  in  connection  with  that  part  of  the  work,  but  from  the  best 
statistics  available  it  appears  that  the  mileage  obtained  from 
cast  iron  wheels  under  100,000  capacity  cars  is  between  25,000 
and  30,000  miles.  From  the  tests  made  of  Schoen  solid  forged 
and  rolled  steel  wheels  under  postal  cars  on  the  Pennsylvania 
Railroad  it  was  found  that  there  was  obtained  an  average  mile- 
age of  14,638  per  1-16  in.,  including  wear  and  turning.  Under 
heavy  tenders,  the  mileage  average  7000  per  1-16  in.  of  wear 
and  turning.  The  average  of  these  two  figures,  10,800  miles 
per  I -16  in.  of  wear  and  turning,  may  be  taken  as  the  probable 
average  service  which  can  be  obtained  from  these  wheels  under 
high  capacity  freight  cars.  The  wheels  furnished  to  the  Penn- 
sylvania Railroad  for  freight  cars  have  a  rim  2  in.  thick  with 
limit  groove  for  wxar  cut  ^4  in.  in  from  the  inner  edge.  This 
gives  a  wearing  thickness  of  1^4  ins.  available  for  service.  At 
10,800  miles  per  1-16  in.  of  wear,  the  total  mileage  which  can 
be  obtained  from  these  wheels  is  20  x  10,800  :=  216,000  miles  as 


The  Car  Wheel.  '  35 

against  30,000  miles  for  cast  iron  wheels,  or  a  little  more  than 
seven  times  the  life. 

It  seems  fair  to  assume  that  the  mileage  would  be  some- 
where in  the  neighborhood  of  10,000  miles  per  1-16  in.  of  wear 
under  heavy  capacity  freight  cars.  If  this  is  reduced  to  com- 
parative work  and  the  amount  of  metal  available  in  the  wheel 
for  wearing  out,  it  appears  that  a  steel  wdieel  ought  to  outlast 
about  seven  cast  iron  wheels.  It  is  a  mere  matter  of  arithmetical 
calculation  as  to  whether  the  steel  wheel  under  these  conditions 
is  an  economical  proposition  or  not.  The  wheels,  as  you  all 
probably  know,  are  made  out  of  plates,  of  which  characteristic 
illustrations  are  given. 

I  have  not  attempted  to  formulate  any  theory,  but  simply 
to  state  the  results  of  a  number  of  these  experiments  as  being 
interesting  and  as  indicative  of  what  still  remains  to  be  done 
in  the  way  of  determining  what  we  must  expect  from  railroad 
dynamics.  And  I  wish  to  lay  especial  emphasis  on  this  work 
of  the  car  wheel  under  high  capacity  cars.  It  appears  from  what 
I  have  shown,  I  think,  that  we  ought  to  allow  for  at  least  30,000 
lbs.  flange  pressure  on  those  wheels.  What  we  have  to  allow 
for  the  vertical  tread  pressure  I  am  quite  unprepared  to  say. 
But  this  I  do  know,  a  number  of  years  ago  some  experiments 
were  made  to  determine  the  thrust  of  the  load  wdiich  was  put 
upon  a  truck  bolster  when  the  car  was  in  motion,  and  it  was 
found  that  it  was  from  30  to  50  per  cent,  in  excess  of  the  static 
load.  That  is,  if  we  had  a  load  of  20,000  lbs.  on  the  bolster 
we  were  likely  to  have  a  blow  as  an  excess  load  amounting  to 
30,000  lbs.  put  upon  that  bolster  when  it  is  in  motion.  That 
would  occur  especially  on  a  rough  track.  But  if  the  track  is  in 
first  class  condition,  wdiere  the  car  is  running  perfectly  smooth, 
we  got  results  showing  an  excess  of  about  20  per  cent.  And 
the  load  on  the  bolster  is  very  much  less  on  a  limber  bolster  in 
comparison  with  a  stiff  one.  That  checked  off  mile  after  mile 
on  a  run  where  we  had  two  bolsters  at  opposite  ends  of  the  same 
car  running  over  the  same  track  and  at  the  same  time  and  loaded 
with  the  same  amount.  But  laying  that  aside,  we  must  provide 
for  at  least  50  per  cent,  in  excess  of  the  static  load  on  the  car 
wheel  when  the  train  is  in  motion,  because  it  seems  perfectly 
reasonable  that  if  we  get  50  per  cent,  excess  on  the  bolster  we 
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have  at  least  as  great  an  excess  on  the  wheel  that  is  down  on 
the  rail  and  is  not  eased  off  by  springs  in  any  way. 

So  that  with  a  car  wheel  under  a  load  of  20.000  lbs.  and 
running  over  the  ordinary  track  and  likely  to  wander  away  from 
home  and  get  on  all  sorts  of  curves,  it  seems  as  though  it  is 
reasonable  to  expect  that  that  wheel  must  carry  at  least  30,000 
lbs.  vertically  and  30,000  horizontal  thrust  on  the  flange.  And 
whether  it  is  safe  to  do  that  or  not  with  cast  iron  wheels  de- 
pends entirely  on  what  the  railroad  man  considers  to  be  a  fair 
factor  of  safety  and  a  risk  which  is  profitable  to  incur. 

PRESIDENT:  Gentlemen,  I  think  you  will  all  agree  with 
the  Chair  that  I  do  not  know  that  we  have  ever  listened  to  a 
more  interesting  address,  and  interesting  because  based  on  such 
thorough  and  exhaustive  experiments.  The  subject  is  now  open 
for  discussion.  I  think  ^Lr.  Slocum  is  here.  May  we  hear 
from  him? 

:\IR.  A.  W.  SLOCU]\I:  I  want  to  say  that  I  have  enjoyed 
the  paper  ver}-  much.  There  are  a  good  many  figures  which  are 
arrived  at  which  give  a  different  conclusion  from  that  w'hich 
many  of  us  had  come  to  from  actual  experience.  But  they  are 
actual  tests,  taken  carefully,  and  give  a  good  deal  of  food  for 
thought. 

Some  of  his  comparisons  are  hardly  fair.  It  is  natural  that 
you  have  more  cast  iron  wheels  than  steel  wheels  break,  when 
you  come  to  think  of  the  large  number  of  cast  iron  wheels  com- 
pared to  steel  which  are  in  service ;  and  giving  pictures  of  wrecks 
is  hardly  a  fair  thing  unless  some  one  has  been  on  the  spot  and 
made  an  examination  just  before  the  wreck.  Sometimes  things 
go  wrong  with  the  rail  or  the  bridge,  or  their  connecting  parts, 
or  a  loose  nut  for  instance  permitting  a  spread.  But  the  entire 
paper  all  the  way  through  is  very  interesting  and  I  am  glad  to 
have  had  a  chance  to  have  heard  it. 

MR.  A.  STUCKI :  I  am  very  glad  to  have  been  here  to- 
night and  to  have  had  the  opportunity  to  listen  to  such  an  inter- 
esting and  well-prepared  subject.  I  can  actually  add  nothing  to 
it.  However,  I  would  like  to  ask  a  question  or  two  regarding 
the  lateral  force  coming  on  the  wheel  flange,  and  in  order  to  be 
better  understood,  will  make  a  few  remarks  first. 
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The  pressure  recorder  described  gives  the  lateral  force  on 
the  rail.  This,  however,  is  not  what  breaks  the  flange  of  a  wheel. 
It  is  the  pressure  that  exists  between  the  rail  and  the  flange  which 
does  the  damage. 

If  vou  had  the  rails  on  said  curve  covered  with  boards  and 
a  ball  rolling  at  36  miles  per  hour,  it  would  roll  around  the  circle 
without  exerting  any  pressure  outward  nor  inward.  Supposing 
you  could  have  a  car  supported  in  the  same  way,  it  also  would 
Sfo  around  the  circle,  the  same  as  the  ball,  no  matter  what  the 
weight  of  the  car  might  be. 

Unfortunately  we  have  no  trucks  as.flxible  as  that,  and  as 
soon  as  we  approach  a  curve  the  natural  tendency  for  them  is 
to  go  right  straight  ahead  with  the  car  until  they  get  swung  in- 
ward by  the  wheel  flanges.  Let  this  force  be  called  the  swiveling 
force.  It  is  registered  by  the  pressure  recorder  just  mentioned 
and  is  depending  on  a  good  many  conditions. 

For  example,  wdth  an  ordinary  side  bearing  this  force  is 
great,  while  an  anti-friction  side  bearing  \\A\\  reduce  it  a  very 
large  extent. 

Again,  a  heavy  truck  is  harder  to  swing  around  than  a  light 
one.  This  holds  especially  true  if  the  weight  acts  at  a  distance 
from  the  centre  plate,  and  for  this  reason  heavy  pedestals,  heavy 
journal  boxes  and  heavy  wheels  will  tend  to  increase  the  blow 
every  time  the  flange  strikes  the  rail,  and  it  is  evident  that  even 
from  this  point  of  view  great  consideration  should  be  given  for 
selecting  the  materials  for  these  details.  Supposing  we  had  a 
truck  without  any  weight  at  all,  it  could  be  swung  around  with 
comparatively  little  force. 

Another  item  influencing  this  swiveling  force  is  the  flexi- 
bility of  the  truck  around  the  column  bolts,  looking  down  in 
plan  view.  The  outer  rail  is  naturally  the  longest  of  the  two, 
and  the  wdieel  on  it  soon  will  be  back  of  its  mate.  This  puts  the 
axle  on  an  angle  and  allows  the  outside  wdieel  to  run  gradually 
on  a  larger  diameter  of  the  cone,  catching  up  partly  without 
slipping.  The  ordinary  arch  box  truck,  as  a  rule,  has  enough 
freedom  to  make  such  an  automatic  adjustment  possible. 
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I  now  would  like  to  ask  Air.  Fowler  just  what  conditions 
existed  on  the  car  he  tested. 

As  soon  as  the  speed  of  the  car  exceeds  36  miles  per  hour 
the  centrifugal  force,  as  pointed  out  by  Mr.  Fowler,  would  also 
make  itself  manifest  and  would  have  been  registered  on  the 
pressure  recorder  had  the  car  ever  obtained  this  speed.  This  is 
the  second  force  acting  on  the  wheel  flange. 

The  third  force  on  the  flange,  however,  is  not  recorded.  It 
takes  place  between  the  rail  and  the  flange  and  is  very  great  at 
times.  We  may  call  it  the  pinching  force,  and  it  is  produced 
as  follows :  As  soon  as  the  wheel  flange  is  hard  against  the  rail 
the  curvature  of  it  will  force  the  flange  inward,  but  the  friction 
between  the  tread  and  the  rail  top  grip  the  wheel  so  tight  that 
the  pressure  against  the  flange  must  be  enormous  before  the 
wheel  lets  go  its  hold,  especially  at  high  speeds,  when  most  of 
the  load  comes  on  the  outside  rail.  This  pinching  force,  in  ad- 
dition to  the  swiveling  and  centrifugal  forces  already  mentioned, 
will  naturally  run  much  higher  than  the  lateral  forces  registered 
by  the  pressure  recorder. 

For  this  reason  I  would  like  to  find  out  from  Mr.  Fowler 
whether  he  obtained  the  30,000  lbs.  from  the  readings  of  his 
apparatus,  or  whether  he,  knowing  what  it  takes  to  break  the 
flange  of  a  chilled  wheel,  arrived  at  this  figure  by  working  the 
other  way  and  allowing  a  certain  coefficient  of  safety? 

MR.  J.  C.  Wx\RNE:  I  have  listened  with  a  great  deal  of 
■pleasure  to  the  very  able  paper  read  here  tonight  illustrating  the 
merits  of  the  cast  iron  wheel,  the  steel  wheel  and  the  newest  pro- 
duct which  we  have  before  us,  the  Schoen  rolled  steel  wheel.  I 
can  talk  more  along  the  line  of  the  cast  iron  wheel  and  will  say, 
"The  devil  is  not  quite  so  black  as  he's  painted,"  though  I  must 
say  the  speaker  did  quite  a  lot  of  justice  to  the  cast  iron  wheel. 
As  most  of  the  railroad  men  here  know,  there  has  been  a  very 
great  improvement  made  in  the  tread  and  flange  contour  of  the 
cast  iron  wheel.  I  have  no  doubt  that  those  experiments  con- 
ducted by  the  speaker  were  made  from  wheels  having  the  old 
contour  tread.     Isn't  that  so? 

MR.  FOWLER :    Yes. 
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^IR.  WARNE:  The  old  M.  C.  B.  contour  had  1-16  in. 
cone  taper,  which  Mr.  Stucki  spoke  of,  whereas  the  new  contour 
taper  which  has  been  adopted  by  the  M.  C.  B.  A.  is  i  in  20  or 
about  %  in.  What  led  to  the  change?  Simply  that  the  Penn- 
sylvania and  the  B.  &  O.  (I  think  they  started  it)  found  that 
an  increased  cone  or  taper  in  the  tread  of  the  wheel  reduced 
flange  breakages  from  50  to  60  per  cent.,  if  I  am  rightly  in- 
formed. 

Now,  as  to  car  wheel  mileage,  if  the  gentleman  were  a  car 
wheel  manufacturer  he  would  know  that  the  car  wheel  makers 
have  to  guarantee  a  mileage  of  60,000  miles  or  four  years'  ser- 
vice, and  in  some  cases  70,000  miles  or  five  years'  service.  If 
the  wheels  ran  30,00  miles  only  the  manufacturers  would  soon  be 
out  of  business  because  their  replacements  would  be  too  great. 
The  cast  iron  wheel  wdll  be  here,  I  think,  for  a  good  many  years 
to  come.  And  why?  I  do  not  want  to  depreciate  the  Schoen 
steel  wheel  a  little  bit.  It  is  a  fine  wheel.  But  being  in  the  cast 
iron  wheel  end  of  the  argument  I  think  the  Schoen  steel  wheel 
will  do  the  steel  tired  wheel  men  more  harm  than  it  will  us. 

For  60.000  and  80,000  capacity  cars  nearly  all  cast  iron 
wheels  are  used.  The  argument  of  the  speaker  did  not  depreciate 
the  cast  iron  wheel  very  much  for  these  sizes  of  cars.  But  I  am 
free  to  admit  that  for  the  larger  capacity  cars  (and  120,000  lbs. 
capacity  is  talked  of )  the  Schoen  steel  wheel  may  possibly  take  its 
place.  But  here  is  another  factor.  You  know  we  are  a  practical 
people  and  get  down  to  dollars  and  cents  in  our  costs.  Think 
of  the  millions  of  cast  iron  wheels  under  cars  in  the  United 
States  today.  Imagine  the  cost  of  equipping  even  the  heavy 
capacity  cars  with  steel  wheels.  Will  the  railroads  stand  for 
the  cost  of  the  change?  The  commercial  side  of  the  argument 
(which  largely  governs  the  case)  has  another  point  in  its  favor. 
The  cast  iron  wheel  after  it  has  done  its  mileage  and  goes  to  the 
scrap  pile  is  worth  50  or  55  per  cent,  of  its  original  value.  What 
is  the  value  of  the  steel  wheel  when  scrapped  ? 

I  don't  know  but  the  scrap  value  is  always  a  powerful  argu- 
ment when  you  go  to  the  ])urchasing  agent  for  his  orders.  So 
I  think  that  the  cast  iron  wheel,  with  the  additional  coned  tread 
which  has  been  found  to  help  the  flange  so  much,  will  be  here 
to  stav.     I  have  nothins:  to  sav  asrainst  the  steel  wheel  as  manu- 
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facttired.     But  whether  it  w'ill  be  finally  adopted  for  universal 
use  is  to  me  very  doubtful  for  the  reasons  I  have  mentioned. 

PRESIDENT:  We  would  like  to  hear  from  Air.  J.  H. 
Baker. 

AIR.  JxA.S.  H.  BAKER :  I  have  nothing  to  add  to  the  paper 
except  two  or  three  suggestions,  and  you  can  take  them  for  what 
they   are   worth. 

Ten  years  or  so  ago  I  started  a  forge  and  wanted  business. 
I  saw  the  first  hopper  steel  cars  made  and  I  at  once  concluded 
that  there  was  my  place  for  business.  We  all  know  generally  the 
advantages  of  a  steel  car;  first,  that  it  can  be  dumped  and  un- 
loaded in  a  minute,  as  compared  with  the  cars  we  had  before; 
next,  because  it  is  made  to  carry  a  great  weight  compared  with 
its  dead  load.  And  next  I  thought  I  saw  a  great  industry,  be- 
cause when  those  big  steel  cars  go  up  against  the  little  wooden 
ones  in  a  smash  they  would  knock  the  little  ones  out  as  easily 
as  the  sheep's  head  butted  the  dumplings  out  of  the  pot.  Ex- 
perience, I  guess,  shows  that  I  was  right. 

About  the  steel  wheel  as  compared  with  the  cast  iron  wheel, 
I  would  like  to  differ  from  the  gentleman  wdio  spoke  last  about 
the  millions  of  wheels  and  their  cost.  It  comes  to  a  very  simple 
proposition  in  the  last  analysis,  and  that  is,  what  service  will 
the  railroad  men  get  for  their  money  invested  in  wheels.  Two 
or  three  incidents  will  illustrate  what  I  think  about  the  cast  iron 
wheel  and  the  steel  wheel,  comparativel}'.  \\'hen  they  have  re- 
duced the  cost  of  steel  wheels  to  what  it  ought  to  be,  as  Amer- 
icans will  do,  it  is  about  like  a  story  you  have  heard : 

Little  grains  of  powder. 
Little  drops  of  paint 
Make  a  girl's  complexion 
Look  like  what  it  'aint. 
That  is  just  what  the  cast  iron  car  wheel  will  look  like  in 
the  covirse  of  time.     It  may  be  a  long  time,  but  it  is  coming.     In 
other  words. 

Alary  had  a   little  lamp. 

Its  wick  was  trimmed  just  so; 
And  everywhere  that  Alary  went 

That  lamp  was  sure  to  go — out. 
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And  that  will  be  the  case  of  the  cast  iron  wheel  for  high- 
class  service,  in  my  humble  opinion. 

Now,  then,  I  want  to  recite  a  piece  of  beautiful  poetry  show- 
ing where  I  believe  the  cast  iron  wheel  will  land  eventually.  A 
verse  of  simple  poetry  which  voices  a  beautiful  sentiment  that  I 
can  hardly  express — 

I  stood  upon  the  sandy  shore, 

The  tide  was  full  and  high, 
And  my  enraptured  gaze  beheld — 

A  dead  horse  floating  by. 

MR.  A.  W.  SLOCl\AI:  The  claims  that  the  steel  wheel 
people  make  in  a  good  many  ways  I  think  they  are  going  to 
make  good  on,  but  there  is  another  factor  about  the  cast  iron 
wheel  which  is  not  considered  very  seriously  at  the  present  time 
and  which  should  be  considered.  The  steel  people  say  we  will 
furnish  you  a  wheel  that  will  make  so  many  miles  for  so  much 
money.  Its  scrap  value  when  it  is  thrown  out  is  not  very  much. 
The  cast  iron  proposition  ordinarily  is  on  similar  lines  except 
that  the  scrap  cast  wheel  commands  a  high  price,  but  when  the 
railroad  man  comes  back  at  us  and  says  we  want  the  steel  wheel 
because  it  will  make  more  miles  and  we  think  it  is  safer,  our 
answer  is,  if  you  want  to  pay  the  price  we  can  give  you  a  cast 
wheel,  as  ha,s  been  demonstrated  for  a  good  many  years,  for 
ten  or  fifteen  years  at  least,  that  will  make  as  many  miles  as 
that  of  any  steel  wheel  ever  produced,  and  will  give  you  the 
strength,  but  you  have  got  to  pay  the  money  for  it.  You  must 
not  forget  that  there  are  other  elements  now  entering  into  cast 
wheels  besides  iron,  carbon,  sulphur,  phosphorus  and  manganese. 
Scientific  and  intelligent  advance  has  been  and  is  still  being  made 
in  the  mixtures  for  cast  wheels,  largely  through  the  introduction 
of  alloys ;  the  prominent  ones  at  the  present  time  being  vanadium 
and  titanium;  the  latter  has  especially  been  used  in  conjunction 
with  cast  wheels  with  wonderful  results.  These  mixtures  nat- 
urally increase  the  cost,  and  this  increased  cost  has  been  largely 
prohibitive  ;  prohibitive  only  in  the  sense,  however,  that  the  rail- 
road man  apparently  cannot  bring  himself  to  the  point  of  paying 
so  much  for  cast  iron.  But  cast  wheels  can  be  made,  there  is 
no  question  or  doubt  of  its  having  been  done,  that  will  average 
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loo.ooo  miles,  with  breakages  practically  nothing.     It  is  simply 
a  question  of  whether  you  are  willing  to  pay  the  price. 

AIR.  JULIUS  KRAUSE :  It  gives  me  pleasure  to  listen 
to  I\Ir.  Fowler,  in  discussing  the  cast  iron  and  solid  steel  car 
wheel  this  evening.  I  have  been  looking  for  defective  car  wheels 
for  the  last  forty  years,  and  Air.  Fowler's  discussion  has  answered 
questions  which  I  was  anxious  to  have  explained  during  the 
many  years  that  I   followed  in  examination  of  car  wheels. 

\\  hile  I  cannot  agree  with  him  in  his  discussion  of  the  cast 
iron  wheel,  as  it  is  serving  mankind,  by  carrying  the  farmer's 
products  to  market  and  bringing  the  man}-  manufactured  articles 
back  to  the  farmer.  The  cast  iron  wheels  used  under  40,  50 
and  6o,ooo  pounds  capacity  cars  are  safe,  while  I  will  admit  that 
we  have  a  few  broken  flanges  under  80.000  pounds  capacity  cars, 
and  broken  flanges  under  100,000  pounds  capacity  cars  were  more 
frequent  until  we  commenced  controlling  freight  trains  down 
heavy  grades  by  air  brakes,  which  have  greatly  reduced  broken 
flanges  under  100,000  pounds  capacity  cars.  I  must  insist  that 
the  cast  iron  wheels  are  alright  for  the  lower  capacity  cars,  and 
will  admit  that  the  steel  wheel  is  an  improvement  over  the  cast 
iron  wheel  under  loo.ooo  pounds  capacity  cars;  but  when  I  listen 
here  tonight  to  the  cast  iron  wheel  manufacturers,  they  praising 
the  cast  iron  wheel  and  Mr.  Fowler  praising  the  solid  steel  car 
wheel,  I  am  inclined  to  believe  Air.  Fowler  owns  some  solid  steel 
wheel  stock. 

In  conclusion  I  will  say  that  the  price  of  the  steel  wheel  will 
have  to  be  reduced  before  it  can  supersede  the  cast  iron  wheel. 

AIR.  L.  H.  TURNER:  Last  evening  a  number  of  promi- 
nent railroad  men  were  coming  over  from  Xew  York  to  Pitts- 
burgh. One  said  to  the  others,  "\Miat  particular  feature  in  rail- 
road operation  gives  you  greatest  concern?"  The  answer  was, 
"The  wheels  under  our  equipment.  We  have  had  quite  a  lot 
of  experience  with  cast  iron  wheels  under  heavy  capacity  cars 
and  we  have  become  satisfied  that  unless  a  better  cast  iron  wheel 
is  made  we  must  have  steel  wheels.  We  cannot  afiford  to  haul 
passenger  trains  carrying  from  200  to  700  passengers  running 
alongside  of  freight  trains  with  the  liability  of  wheels  giving  out 
under  the  freight  train  and  thereby  causing  loss  of  life  and 
property." 
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The  gentleman  spoke  about  the  cast  iron  wheel  makers 
guaranteeing  their  wheels,  and  that  if  they  did  not  make  a  good 
wheel  they  would  lose  a  lot  of  money  in  replacements.  Some 
years  ago  we  kept  an  elaborate  car  wheel  record.  After  suf- 
ficient time  had  passed  it  was  examined  to  find  how  many  wheels 
were  failing  from  inherent  defects,  and  much  to  my  surprise  the 
wheels  that  were  replaced  due  to  this  cause  would  not  pay  a  $30 
a  month  clerk.  But  notwithstanding  this  the  wheels  do  not 
seem  to  be  strong  enough  for  our  heavy  cars. 

I  would  like  to  ask  ]\Ir.  Fowler  a  Cjuestion.  In  his  tests  I 
would  like  to  know  what  type  of  center  plate  and  side  bearing 
was  under  the  car  that  was  tested.  A  few  years  ago  we  tested 
trains  with  frictionless  side  bearings  and  those  equipped  with 
ordinary  flat  center  plates  and  side  bearings,  and  we  Found 
that  on  short  curves  we  used  about  10  per  cent,  less  locomotive 
energy  in  hauling  the  some  trains  where  they  were  equipped  with 
frictionless  center  plates  and  side  bearings.  I  can  show  cast  iron 
wheels  under  cars  equipped  w^ith  those  devices  that  have  been 
in  service  ten  years  that  are  good  for  further  service,  showing 
the  fact  that  the  frictionless  center  plates  absorb  the  shock,  and 
I  am  confident  had  the  test  been  conducted  under  what  we  know 
to  be  the  best  conditions  the  results  would  have  been  materially 
different. 

MR.  FOWLER :  The  question  was  raised  as  to  the  char- 
acter of  the  pressure  of  the  wheels  against  the  rail  as  measured 
by  my  instrument.  It  measures  the  lateral  pressure  of  the  wheel 
against  the  rail  and  from  that  should  be  subtracted  the  frictional 
resistance  of  the  wdieel  on  the  rail  before  you  get  back  to  the 
flange.  But  there  is  always  a  pressure  of  the  flange  against  the 
rail  when  you  are  on  a  curve  perfectly  regardless  of  what  the 
actual  weight  of  the  car  is. 

Suppose  we  have  a  car  with  20,000  lbs.  on  the  wheel  and 
assume  a  frictional  resistance  of  25  per  cent.  That  would  mean 
that  5,000  lbs.  of  the  lateral  thrust  would  be  taken  up  by  friction 
of  the  tread  on  the  rail  before  you  get  back  to  the  flange.  On 
the  other  hand,  if  you  were  running  at  very  slow  speed  you 
might  have  an  actual  flange  pressure  of  less  than  5,000  lbs.  But 
there  must  always  be  a  guiding  pressure  against  the  flange  to 
carry  the  car  around  on  the  curve,  and  that  is  the  pinching  mat- 
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ter  Air.  Stucki  brought  up.  That  pinching  is  a  very  serious 
matter,  and  it  increases  as  you  decrease  the  wheel  base  of  the 
truck.  For  example,  I  looked  into  some  wheels  running  sharp 
on  an  electric  road  a  short  time  ago.  They  had  a  perfect  epi- 
demic of  sharp  flanges.  I  found  they  had  a  5  ft.  2  in.  gauge  and 
a  4  ft.  6  in.  truck  wheel  base,  wath  the  result  that  those  wheels 
were  simply  cramped  around  on  the  rail  and  were  cutting  very 
badly.  Then,  in  addition  to  that,  the  trucks  were  out  of  square. 
So  that  my  figures  will  have  to  be  reduced  to  a  slight  extent 
there  by  the  frictional  resistance  of  the  wheel  against  the  rail, 
but  still  there  is  an  ample  margin  of  what  might  be  called  ex- 
cess pressure. 

There  is  one  point  I  did  noc  bring  out  that  is  rather  inter- 
esting, though  not  important.  Those  figures  I  showed  were  the 
figures  for  the  leading  wheel  of  the  front  truck.  The  pressures 
of  the  next  w^heel  after  that  averaged  a  little  lower.  Then  the 
pressure  on  the  leading  wheel  of  the  back  truck  was  between 
those  two  on  the  front  truck,  and  the  rear  wheel  of  the  car 
dropped  clown  below  them  all.  In  regard  to  side  bearings,  there 
is  probably  no  one  thing  that  has  so  much  influence  on  the  cramp- 
ing of  the  wdieel  on  the  rail  and  the  w^earing  of  the  flange  as  the 
condition  of  the  side  bearings.  The  side  bearings  on  the  trucks 
we  were  using  w-ere  ordinary  side  bearings,  flat,  with  iron  center 
plate.  They  were  what  we  have  been  using  time  out  of  mind 
on  freight  cars,  and  there  was  about  }i  in.  clearance  between 
those  on  the  car  and  on  the  truck.  What  Air.  Turner  said  in 
regard  to  roller  side  bearings  has  been  corroborated  on  another 
road  by  the  fact  that  sharp  flanges  have  been  very  materially 
reduced  by  the  introduction  of  the  ball  center  and  side  bearings, 
especially  the  ball  side  bearing.  I  think  few  people  have  any 
idea  of  the  tremendous  resistance  ofifered  by  the  side  bearings 
to  the  turning  of  the  truck.  A  few  years  ago  I  had  occasion  to 
investigate  that  matter,  and  it  took  a  pull  of  about  700  lbs.  to 
turn  the  truck  under  the  car  body  with  the  full  weight  of  the 
car  resting  on  the  truck.  Then  I  took  oft  the  car  body  and 
loaded  the  truck  with  10,000  lbs.,  so  that  the  weight  on  the 
bearing  was  the  same  as  it  was  before,  and  in  turning  the  truck 
on  that  l)all  bearing  that  was  used  to  carry  the  whole  load  of 
truck  and  car  mv  dvnamometer  was  absoluteh'  useless  and  what 
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1  used  was  a  letter  scale  taken  ofif  the  desk  of  the  master  me- 
chanic, and  it  took,  I  think,  about  23/2  lbs.  as  against  700  to  do 
the  turning.  There  is  another  thing  about  the  effect  of  those 
side  bearings.  It  is  my  impression  that  with  the  ordinary  side 
bearings  and  center  plate  the  truck  never  squares  on  the  tangent 
until  it  reaches  a  curve  in  the  opposite  direction  from  the  one 
it  has  just  left;  that  is,  the  truck  runs  canting  across  the  track. 

I  was  asked  whether  that  30.000  lbs  was  calculated  from  the 
machine  or  worked  up  backwards.  It  was  calculated  from  the 
machine. 

The  condition  of  the  truck  that  I  used  was  just  simply  that 
on  a  car  taken  haphazard  out  of  service,  and  the  wheels,  though 
they  were  in  ordinarilv  good  condition  and  within  the  limits  of 
wear,  were  yet  worn  a  little  and  were  such  as  might  be  con- 
sidered an  average  of  service  en  the  road. 

In  regard  to  the  mileage  of  the  cast  iron  wdieels  I  think 
that  a  consultation  with  the  passenger  service  of  any  electric 
road  in  the  country  will  show  that  30.000  miles  for  cast  iron 
wheels  in  passenger  service  in  electric  service  is  high.  They 
are  usually  guaranteed  for  40,000  but  the  records  are  so  badly 
kept  that  the  railway  companies  can  not  make  the  claim,  and 
19,000  to  23,000  miles  would  be  nearer  the  average,  I  think. 

MR.  A.  W.  SLOCUAI :     I  spoke  of  railroad  service. 

MR.  FOWLER:  It  has  been  claimed  the  cast  iron  wheel 
is  here  to  stay.  Of  course  it  is.  Xobody  expects  that  the  cast 
iron  wheel  is  ever  going  to  be  driven  out  of  business,  any  more 
than  the  horses  were  driven  away  by  the  use  of  electricity  on 
street  cars.  We  will  always  have  to  have  cast  iron  wheels.  They 
are  doing  elegant  service  up  to  60,000  lbs.  capacity. 

The  question  has  been  asked  as  to  which  wheel  slips  on 
the  rail  on  a  curve.  I  think  you  can  argue  and  prove  that  either 
one  does,  but  I  don't  know  that  anybody  has  ever  made  a  meas- 
urement so  as  to  know. 

MR.  A.  W.  SLOCUAI :  I  would  move  a  vote  of  thanks  to 
Mr.   Fowler   for  his  paper,  which  has  taken   so  much  time  and 
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expense  and  earnest  investigation  and  has  been  so  ably  delivered, 
and  we  are  very  glad  to  have  heard  it. 

The  motion,  being  duly  seconded,  was  carried  unanimously. 

UPON  MOTION,  Adjourned. 
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LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rzwilway  and  Ma^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  w^^^L  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  pochester,  N^^'lfTTS burgh,  pa 

505  preble  ave.  sayre,  p^.  cleveland,  o. 

Allegheny,    Pa.  new  york  city,  n.  y. 


Jimmion.  master  gar  Builders! 

The  M.  C.  B.  rules  of  interchange    .a.    The  use  of  our  steel  back  shoe 

provide  for  the  use  of  the  steel  ^y^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /lk\  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Seel   Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

\A/RIXE     FOR    S/A/V\F»LE     OE 

St&brite  Front  End  Paint 


;V1/\IDE    B^' 


Chas.  R.  Long,  Jr.  Company 


INCORPORATED. 
MANUFACTURERS  OF 


RAILV^AY.  STATION   AND  -  r\ITIQ\/fI  f  IT      IfV 

BRIDGE  PAINTS.  L^V^UlO  V  IL/I^tr,    IV  I . 


>.l"l.'<.l'l,'<.l'l<'l 


Nathan  Manufacturing  Co. 

92  and  94  Liberty  Street,  New  York. 
485  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


I  Sight-Feed  Lubricators. 

i  All  Specially  arranged  for  High-Pressure  Engines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  3 

'-  SOLE  AGENCY     FOR  THE b 

>  Coale    Muffler    O    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSBURGH,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


A  catalog  or  call  by  Representative 
for   the   asking.     j&     £}     0     iS     0 

IwsM  YalTfi  It  Ci., 

Works:  Homestead,     Pittsburgh,  Pa. 


cHflRi^ES  G.  smiTH  CO. 

achine  to^  Tools, 


BOEING  flNO  TURNING  MILtliS 

MILiLilNG     MACHINES,     flLiLi     KlNt>S, 
TUf^HET     LiflTHES,     (Vertical     and     HoPi« 

zontal,) 

ENGINE     liflTHES, 

EMEHV  GRINDING   JVIACHINEHV. 

BATH  UNlVEfJSAIi  GHINDE^S. 


Park  Building, 


Pittsburgh,  Pa. 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C,  with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


LITTLE  GIANT 

DRILLS  ARE  MADE 

IN  13  SIZES 


CHICAGO 


NEW  YORK 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  CAR  HEATING  and  LIGHTING  CO. 

MANUFACTURERS  OF  ELECTRIC, 
STEAM  AND  HOT  WATER  HEATING 
APPARATUS    FOR  RAILWAY  CARS. 


EDISON  STORAGE  BATTERY  FOR  _  CATALOGUES  AND  CIRCULARS 

RAILWAY  CAR  LiGHTiNG.  ^  CHEERFULLY  FURNISHED. 

WHITEHALL  BUILDING.    17  BATTERY  PLACE,    NEW  YORK. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       p„p    /      FAST    PASSENGER    CAR    SERVICE, 
BEARINGS     *■""     I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


Philosophy  of  Protective  Paint- 


A  practical  treatise  on  the  subject  of  protective  paint  by  a 
practical  paint  man.     Write  for  free  copy  No.  B. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 


TOWER  &  CLIMAX  COUPLERS 

In  Malleable  Iron  or  Cast  Steel. 

Malleable  Castings  for  Railroad  Purposes. 


The  National  Malleable  Casting's  Co. 

Cleveland,         Chicas'o.         Indianapolis,  Toledo,  Sharon. 


lOuse 


The  Wcstinghousc  Air  Brake 

Is  not  merely  an  auxiliary  apparatus,  but 
a  controlling  element ;  not  merely  a  neces- 
sary expenditure,  but  a  dividend-earning 
asset. 

The  Westinghouse  Air  Brake  (Company,  Pittsburg,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIV 

Steam  Electric 


Heaviest  and  Most  Powerful  Locomotive  in  the  World 

Built  for  Erie  Railroad  Company 

For  Pushing  Service  on  Susquehanna  Hill 

American  Locomotive  Company 

I  111   Broadway 


NEW  YORK  CITY 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER,  President. 
MANUFACTURERS  OF 

^'Reinforced  Corrugated 
Asbestos  Roofing  and  Sheathing" 

No  Paint  ^.^^^^^^   No  Rust 


Fireproof 


Everlasting 


Asbestos  "Century"  Sheathing  and   Shingles. 

Asbestos     Railway  Wool  Packing  Waste  and 

Supplies  i^i         Cotton  Waste  for  Wiping. 

Perfection     Journal     Box  ^ft  Train  Pipe  Coverings. 
Packing  (Patented)  Papers,  Packings,  Etc. 

85%  Magnesia  Boiler  Laggings 

FRANKLIN,         -        -        PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMEIIS 

Hydraulic 
Machinery 


No,  3  Double  Axle  Latlie  usin  High-]'ower  f  tcel  Tools. 


NILES-BEMENT-POND  CO. 

Trintiy   Building  Pittsburg  Office 

111    Broadway,    New  York  Frick   Building 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office".     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDMAN,  Ass't  Sales' Agt. 


J.    L.    HUKILL.  K.    F.    HUJ^TER,  S.   L,    BASSETT. 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD,  MILL  and 


GKXERAL     SUPPLIES. 

311-315   FIRST  AVENUE. 

PITTSBURG.  PA. 

AGEXTS     FOR     .     .     . 

GUTTA    PKKCHA   AND  KUKBEH    MF^G.  CO. 

>.OKWicH  BKLT  Mr^-G.  CO.  ^^^^  TEI^KPHONES  : 

FORSTEKSS'    SF^LIT    POf-LKYS. 

COOKT   2051 

AOMK    HALT,    HKARIXG    JACKS. 

3<)B'2 

IN^TKRI-OCKITMO    BRAKK    SFTOK. 

Speck,  Marshal  1&  Co. 

Dealers   in 

MILL,  MINE  AND  RAILROAD 

SUPPLIES 


H 


■j  WATER 

OSC  (STEAM 

^^^"^  ^^   )  ACID 


AIR     BRAKE    HOSE 

Selling    representatives    for 
The   B.    F.   Goodrich   Co., 
New  York  Leather  Belting  Co. 

314    SECOND    AVE.,  PITTSBURGH,    PA. 

Bell   Phone    1572   Court. 


TAYLOR 


BEST 
YORKSHIRE 


STAY=BOLT  IRON 


PISTON    RODS  and   AXLES 

Used  by  the  Leading  Railroads 

MUSHET  'aKS?'"  STEELS 

Doing  More  Work  than   auy  other  Known  Steels 


MUSHET  HIGH-SPEED  STEEL  TWIST  DRILLS. 
R.  MUSHET'S  EXTRA  BEST  TITANIC  STEEL. 


THESE  GOODS  ARE   THE  STANDARD  OF   EXCELLENCE 


Sole  Representatives  in  the  United  States,  Canada  and  Mexico 

B.  M.  JONES  &  CO.,  Inc. 


No.   141   Milk  Street,  BOSTON. 


No.  HI  Broadway,  NEW  YORK, 


TO  STAY  ALL  LOCOMOTIVE  FIRE  BOXES 
TO  OBTAIN  GREATER  SERVICE  RESULTS 
TO  OVERCOME  STAYBOLT  BREAKAGES 
TO  LESSEN    COSTS  OF    FIREBOX    ItEPAIRS 

IS  TO 

SPECIFY-ORDER-APPLY 
1  he    1  ate  rlexible  btaybolt  |' 

TO    ALL    FIREBOXES 

!N  USE  OS  OVER  XMTY  RAILROADS 

Its  Function  is  to  hold  the  Firebox 
Plates  Securely  together  and 
Accomodate  itself  to  the  Unequal 
Expansion  of  the  Plates  in  Service 

*'The  Perfect  Stay" 


PITTSBURGH.  PA.  us  A. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwjs.y  Lubrication  jv  Specialty. 

GMLEINfll     Rrtll-\A/A"k'     SMR^ETV     OIL 

Made  especially  for  use  in  headlights,  Cab,  Classification  and 
Tail-lights,  and  for  Switch  and  Semaphore  Lamps.  Burns  equally  well 
with  the  long  time  as  with  the  one  day  burner,  with  or  without  chim- 
ney, as  the  burner  requires.  Is  pure  water  white  in  color;  high  fire 
test;  low  cold  test,  and  splendid  gravity. 
Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT 


THE 

BETTER   KIND 

OF 

alled«.ble   Css^sting^s 

STRONG— CLEAN— TRUE 

" — The  ability  to  furnish  you  railroad- 
car  and  general  MALLEABLE  IRON  CAST- 
INGS of  the  finest  quality  is  unsurpassed. 
Quick  delivery  too — when  required. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 


INDEX- ADVERTISERS. 


NAME  Page 

American  Brake  Shoe  ct  Foundry  Co.       iii 

American  Locomotive  Company viii 

Butler  Drawbar  Attachment  Co xviii 

Chicago  Pneumatic  Tool  Co v 

Clancy,  J.  R xvii 

Damascus  Braise  Beam  Co xvii 

Damascus  Bronze  Co Cover 

Dixon,  Jos.,  Crucible  Co vi 

Dressel  Railway  Lan:p  Works xvii 

Dukesmith  Air  Brake  Co Cover 

Flannery  Bolt  Company xi 

Forest  City  Paint  ifc  Varnish  Co xvi 

Fort  Pitt  Malleable  Iron  Co xii 

Franklin  Manufacturing  Co viii 

Galena  Signal  Oil  Co xii 

Gold  Car  Heating  &  Lighting  Co vi 

Gould  Coupler  Company ii 

Homestead  Valve  Mfg.  Co iv 

Hukill-Hunter  Company x 

Jones,  B.  M.  Company xi 

Latrobe  Steel  &  Coupler  Co xvi 

Lawrenceville  Bronze  Co xv 

Long,  Chas.  R.  Jr.  Co iii 

Magnus  Metal  Company vi 

Manning,  Maxwell  ct  Moore iii 


NAME  Page 

McConway  &  Torley  Company xv 

Mellwain,  .1.  D.  &  Co xiv 

Nathan  Manufacturing  Co iv 

Nationai  Car  Wheel  Co iii 

National  Malleable  Castings  Co vi 

National  Tube  Company i 

Nilea-Bement  Pond   Co ix 

Peerless  Rubber  Mfg.  Co xvii 

Pittsburgh  Coal  Co iv 

Pressed  Steel  Car  Co xx 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  A:  Lightin      ""o...    xvi 

Sipe,  James  B.  &  Co cover 

Smith,  Chas.  G.  Co v 

Speck,  Marshall  &  Co x 

Standard  Coupler  Co xix 

Standard  Steel  Car  Co xviii 

Suydam,  M.  B.  Co cover 

Union  Steel  Casting  Co xix 

Vulcan  Crucible  Steel  Co xix 

Wasliington  Coal  and  Coke  Co ix 

Wostinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co....       vii 
Westinghouse  Machine  Co vii 


J.  D.  MclLWAIN  &  COMPANY 

208  THIRD  AVENUE.  PITTSBURGH,  PA. 

AGENTS    FOR 

LEVIATHAN  BELTING 

Iveviathan  Belting  was  de- 
signed to  be  and  is  constantly 
proving  its  fitness  as  the  most 
reliable  belting  for  both  long 
wear  and  dependableness.  It 
is  made  to  measure  up  to  each 
of  the  four  requirements  of  the 
ideal  belt — strength  against 
stretching — ample  traction — 
longevity  and  imperviousness 
to  its  surroundings.  It  is 
coated  and  thoroughly  im- 
pregnated with  a  preparation 
which  gives  it  its  tremendous 
traction — (it  delivers  the  pow- 
er, running  slack  as  well  as 
tight), — it  is  so  treated  that 
the  wear  and  tear  of  constant 
use  has  the  minimum  effect  on 
it, — it  is  so  treated  that  its 
environment,  whether  cold  or 
hot,  water,  steam  or  weather, 
will  not  injure  it, — it  is  made 
of  the  strongest  possible  ma- 
terial to  give  strength  against 
stretching — cotton  duck,  in 
long  lengths,  specially  woven, 
carefully  folded  and  stitched. 


Il5-ft.  X  60-in.   X  10   Ply 

LEVIATHAN     BELTING 

AT  THE  PLANT  OF  THE 

AMERICAN 
CAR   AND   FOUNDRY  CO. 

DEPEW,   N.   Y. 
PUT  ON,    JANUARY  1894 
STILL    IN  USE- 
IN  GOOD   CONDITION 


Agents  also  for 

Acme  Uncoupiing  Device,  Jackson  Belt  Lacing  Machine  and 
Supplies,  Norton  Ball  Bearing  Screw  Jacks,  Buckeye  Lights  and 
Heaters,  Swain  Lubricators,  General  Transmission  Supplies. 


MILL,  MINE  AND 
CONTRACTORS' 


SUPPLIES 


J.  D.  MclLWAIN  &  COMPANY 


OFFICIAL  PROCEEDINGS 

qf   the 

Railway  Club  of  Pittsburgh. 

ORGANIZED  OCTOBER  l8.   1901. 


OFFICERS,  1906 -1907 


Prrnid^dit. 
\V.  WATTS,  M.  C.  B.,  Monongahela  Connecting  Railroad,  Pittsburgh,  Pa. 


First  Vice-President. 

D.  J.  REDDINn,  M.  M  ,  V.&  L.  E.  R.  R. 
Co.,  McKees  Rocks.  Pa. 

Second  Vice-President. 

F.  R.  McFKATTERS,  Supt.  Union  R.  R. 
Co.,  Port  l^erry,  Pa. 

Secretary. 
J.  D.  CONWAY.  C.  C  toS.  M.  P.,  P.  A  L. 

E.  R.  R.  Co.,  Pittsburgh,  Pa. 
Treasurer. 

J.  D.  McILWAIN.  President,  J.  D.  Mcll- 
wain  i&  Co.,  Pittsburgh,  Pa. 

Executive  Committee. 
L.  H.  TURNER.  Supt.   Motive   Power, 
P.  &  L.  E.  R  R.  Co.,  Pittsburgh,  Pa. 

F.  H.  STARK,  Supt.  of  R.  S.,  Pittsburgh 
Coal  Company,  Coraopolis,  Pa. 
GEORGE  T.  BARNSLEY,  County  Road 
Engineer,  Pittsburg,  Pa. 


Finance  Cvnunittee. 

n.  C.  NOBLE.  I'rest    Pittsburgh  Spring 
&  Steel  Co.  Pittsburgh,  Pa. 

H.  V.  PORTER.  C.  0.  10  P.  A.,  B.  ct  L.  E. 
R.  R.  Co.,  Pittsburgh,  Pa. 

CHAS.  LIN DSTROM.  Chief  Engr.,  Press- 
ed Steel  ('ar  Co.,  Pittsburgh   Pa. 

Membership  Comm ittee. 

A.  M.  SCHOYKR.   Genl.   Supt.,  Penna. 
Lines  West.  Pittsburgh,  Pa. 

D.  M.   HOWE.    Rest.    Mgr.,  Jos.  Dixon 
Crucible  Co.,  Pittsburgh,  Pa. 

E.  W.  SU.MMERS,  Structural  Engineer, 
Pittsburgh,  Pa. 

A.    STUCKT.     Mechanical     Consulting 
Engineer,    Pittsburgh,   Pa. 

G.   P.   SWEELEY.    M.  M.,  Penna.  Lines 
West,  Northside,  Pittsburgh,  Pa. 


^-J"  Pittsburgh.  Pa.,  Dec.  27.  1907-        ^^^p^^c^S; 


Published  monthly,  except  June,  July  and  August,  by  the  Railway  Club  of  Pittsburgh, 
J.  D.  Conway,  Secretary,  General  Offices  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 

Meetings  held  fourth  Friday  each  month,  except  June,  July  and  August. 


PROCEEDINGS  OF  MEETING, 
DECEMBER  27th.  1907 

The  meeting  was  called  to  order  at  the  Alonongaiiela  House, 
Pittsburgh,  Pa.,  at  8:00  o'clock,  P.  M.,  with  President  H.  W. 
Watts  in  the  chair. 
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Proceedings  Railway  Club  of  Pittsburgh. 


The  following  gentlemen  registered : 


MEMBERS. 


Alleman,  C.  W. 
Allen,  Harvey  A. 
Baker,  Jas.  H. 
Barwis,  J.  McC. 
Brown,  A.  D. 
Brown,  E.  W. 
Burkhard,  A.  A. 
Butts,  G.  W. 
Campbell,  W.  A. 
Charles,  John  G. 
Conway,  J.  D. 
Curtis,  H.  C. 
Day,  Edward  B. 
Elder,  T.  W.,  Jr. 
Fairman,  H.  T. 
Falkenstein,  W.  H. 
Fischer,  Charles  L. 
Frost,  Harry  W. 
Flynn,  J.  A. 
Gale,  C.  H. 
Gano,  J.  H. 
Gardner,  H. 
Garrett,  M.  A. 
Gies,  Geo.  E. 
Giles,  J.  T. 
Hall,  C.  W. 
Hastings,  C.  L. 
Herrold,  A.  E. 
Hindman,  S.  M. 
Hood,  D.  G. 
Howe,  D.  M. 
Irwin,  E.  P. 


Cain,  H. 
Chapin,  E.  S.,  Jr. 


Jenney,  Jacob. 
Kennedy,  Jas. 
Kinter,  D.  H. 
Kleine,  R.  L. 
Knight,  E.  A. 
Koch,  Felix. 
Koch,  H.  J. 
Krause,  Julius. 
Lobez,  P.  L. 
Long,  R.  M. 
Lynn,  Samuel. 
Mason,  E.  F, 
IMiller,  John  F. 
Nickerson,  S.  N. 
Porter,  H.  V. 
Painter,  Joseph. 
Peach,  W.  M. 
Reese,  F.  T. 
Sanville,  W.  F. 
Smith,  D.  W. 
Smith,  M.  A. 
Stafford,  S.  G. 
Stark,  F.  H. 
Stewart,  W.  W. 
Stuart,  Malcolm  D. 
Stucki,  A. 
Suckfield,  G.  A. 
Summers,  E.  W. 
Taylor,  H.  G. 
Weisbrod,  J.  F. 
Watts,  H.  W. 
Wilson,  W.  H. 


Wood,  W.  H. 
VISITORS. 


Christianson;  A. 
Clark,  Chas.  H. 


New  Aleinbers. 
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EnglanJ,  Alex. 
French,  Roy  A. 
Gerber,  D. 
Gies,  Albert  J. 
Gillespie.  W.  M. 
Girdler,  L.  T. 
Harvey,  George  L. 
Harwood,  W.  C. 
Hink,  Geo.  L. 


Kelsey,  Benj.  F. 
Klein,  N.  P. 
Krause,  Robert  A. 
Lundenbeck,  H.  C. 
Lowry,  R.  N. 
Ranch,  T.  T  . 
Rnff,  J.  E. 
Smith,  Sion  B. 
Streib,  J.  F. 


Wangh.  J.  M. 


The  minntes  of  the  last  meeting  being  in  the  hands  of  the 
printer,  the  reading  of  them  was  dispensed  with. 

The  Secretary  read  the  following  proposals  for  membership: 

Chapin,  E.  S.,  Spl.  Appr.,  P.  R.  R.  Co.,  Altoona,  Pa.  Proposed 
by  R.  L.  Kleine. 

Colburn,  Wm.  \\\,  Civil  Engr.,  Pressed  Steel  Car  Co.,  3507 
Fleming  Ave.,  X.  S.,  Pittsburgh,  Pa.  Proposed  bv  Harvey 
A.  Allen. 

Gallinger.  Geo.  A.,  Res't.  Mgr.,  Ind.  Pneu.  Tool  Co.,  Farmers 
Bank  Bldg.,  Pittsburgh,  Pa.     Proposed  by  J.  D.  Conway. 

Hay,  Paul  L.,  Sam'l.  W.  Hay's  Sons,  Farmers  Bank  Bldg.,  Pitts- 
burgh, Pa.     Proposed  by  J.  D.  Mcllwain. 

Lowry,  R.  X.,  ]\Iech.  Engr.,  Arthur  Koppel  Co.,  905  Arch  St., 
N.  S.,  Pittsburgh,  Pa.     Proposed  by  A.  Stucki. 

Rader,  P).  H.,  Eastern  Sales  Agent,  Universal  Portland  Cement 
Co.,  Frick  Bldg.,  Pittsburgh,  Pa.     Proposed  by  L.  C.  Bihler. 

Slick,  E.  E.,  Chief  Mech.  Engr.,  Carnegie  Steel  Co.,  Carnegie 
Bldg.,  Pittsburgh,  Pa.     Proposed  by  L.  C.  Bihler. 

Stewart.  C.  A.,  Asst.  Station  Master,  B.  &  O.  R.  R.  Co.,  4738 
Lyttle  St.,  Pittsburgh,  Pa.     Proposed  by  W.  F.  Ryan. 

Trust,  J.  H.,  Xlght  Fore.,  Penna.  Co.,  Ft.  Wayne  Division,  286 
Jackson  St.,  Rochester,  Pa.     Proposed  by  T.  E.  Townsend. 

Turner,  E.  S.,  R.  H.  Fore.,  Penna.  Lines,  Alliance,  O.  Pro- 
posed by  C.  W.  PLiU. 

PRESIDENT:  These  names  will  be  passed  upon  by  the 
Executive  Committee,  and  the  gentlemen  will  be  notified  of  their 
admission  into  the  Clul). 

If  there  is  no  further  business,  the  next  order  is  the  presen- 
tation of  the  paper,  a  very  exhaustive  and  very  thorough  paper 
on 
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THE  DRAFT   GEAR. 


BY    MR.   A.    STUCKI,    rMECIIAXICAL  ENXIXEER. 


1.  There  is  no  other  detail  on  a  car  in  which  the  opinions 
of  the  railroad  men  differ  as  much  as  they  do  in  regard  to  the 
draft  gear.  As  yet  by  far  the  largest  proportion  use  spring 
gears  of  various  designs,  while  others  would  not  consider  any- 
thing but  a  friction  gear,  and  even  here  the  opinions  differ  widely 
as  to  the  construction  and  requirements. 

2.  In  view  of  this,  a  few  remarks  on  the  underlying  prin- 
ciples of  the  draft  gear  and  its- construction  are  appropriate,  so 
that  the  relative  advantages  of  the  different  forms  can  be  more 
readily  understood,  with  the  ultimate  point  in  view,  of  bringing 
more  unison  into  this  detail  as  the  time  goes  on. 

3.  Bearing  also  in  mind  that  fully  75  per  cent  of  all  the 
wooden  cars  on  the  repair  tracks  have  to  undergo  work  on  their 
draft  gears  or  attachments,  too  much  consideration  cannot  be 
given  this  subject. 

4.  It  is  true,  a  great  deal  of  time  and  money  has  been  spent 
during  the  last  twenty  years  by  dift'erent  firms  and  railroads 
throughout  the  country  in  order  to  bring  about  an  eft'ective  pro- 
tection for  the  car  against  end  shocks.  It  is  also  true  that  very 
good  results  have  been  accomplished,  and  the  railroads  and  the 
manufacturers  are  to  be  congratulated  on  this.  But  the  meth- 
ods, or  rather  the  constructions,  are  so  numerous  and  differ  so 
radically  from  each  other  that  we  can  not  help  thinking  that 
lots  of  energy  has  been  and  possibly  is  yet  being  wasted  in  not 
starting  in  the  right  direction. 

5.  There  is  absolutely  nothing  mysterious  about  the  under- 
lying functions  of  a  draft  gear.  It  is  to  protect  the  car  against 
end  shocks  as  far  as  possible.  To  do  this,  it  should  absorb  as 
much  energy  as  possible  and  transform  it  into  a  gradually  in- 
creasing force  on  the  car.  After  the  closing  of  the  gear  the 
balance  of  the  energy  is  taken  by  the  car  directly,  just  the  same 
as  if  the  draft  gear  were  a  solid  block  and  the  intensity  of  the 
final   blow   depends   on   the   yieldability   of   the   car   itself.      For 
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instance,  a  steel  gondola,  with  continuous  sills,  well  braced  by 
the  steel  floor,  would  register  a  greater  blow  than  a  hopper  car 
with  its  comparatively  springy  sills.  Again,  a  steel  car  is  less 
yielding  than  a  wooden  one.  Possibly  one  of  the  best  illustrations 
of  this  was  given  by  our  late  President,  Mr.  Stark,  when  at  the 
last  M.  C.  B.  convention  he  explained  how  a  baseball  player  is 
checking  the  force  of  a  ball  by  gradually  easing  off  the  hands, 

Moiiiciifinu   in  a   Train. 

6.  The  following  table  will  show  the  momentum  in  foot 
pounds  stored  up  in  loaded  cars,  moving  at  dift'erent  speeds : 

Speed,  60.000  lbs.  Capacity         80.000  lbs.  Capacity     100,000  lbs.  Cap- 

Miles  Cars.    Total  Wt.  Cars.    Total  Wt.       acity  Cars.  Total 

jierliour.  loo/jiio  lbs.  125.000  lbs.  Wt.  1.50  000  lbs. 

1  3-314  4.142  4.971 

2  13.256  16,568  19,884 

3  29,826         37,27^  44,709 

4  53.024         68,272         79.536. 

5  82,850        103,550        124.275, 

6  1 19,304  149..1 12  178,956' 

7  162,386  202,958  243,579 

8  212,096  265,088  318.144 

9  268,434  334.702  402.651 

10  331,400  414,200  497,100 

11  400,994  501,182  601,491 

12  477.216  596,448  715.824 

16  848,390  1,060,487  1,272,584 

20  1,325,621  1,657,026  1,988,431 

(Figured  as  W  x  \'- -^  2G,  W  being  weight,  V  :=  speed  in 
feet  per  second,  and  G  being  32.16.) 

7.  The  momentum  increases  in  direct  proportion  to  the 
weight  of  the  car,  which  explains  why  draft  gears  on  high  capa- 
city cars,  if  run  in  solid  trains,  are  subject  to  greater  strains. 
Of  course,  one  heavv  car  amongst  light  equipment  will  not  suffer 
heavier  blows  than  its  neighbors  of  less  capacity,  while  a  light 
car  in  between  heavy  equipment  gets  the  full  benefit  of  the  mo- 
mentum. This  fact  is  only  too  often  demonstrated,  whenever 
light  and  weak  wooden  cars  are  carried  between  loaded  steel 
cars  of  high  capacity.  In  this  sense,  the  draft  gears  are  inde- 
pendent of  the  carrying  capacity  or  the  weight  of  the  respec- 
tive cars. 
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8.  The  speed  affects  the  momentum  very  much,  it  being 
increased  as  the  square  of  the  velocity.  This  fact  undoubtedly 
helps  to  explain,  why  the  conditions  of  to-day  are  much  harder 
on  the  draft  gears  than  years  ago  when  comparatively  slow 
speeds  were  considered  adequate. 

9-  In  addition  to  this,  our  engines  get  heavier  every  day, 
250,000  lbs.  and  over  against  200,000  lbs.  ten  years  ago ;  this  in 
turn  enables  us  to  get  a  greater  draw  bar  pull,  not  seldom  as 
high  as  60,000  lbs. 

10.  The  trains  get  longer  and  heavier,  "75  loads  and  90 
empties"  not  being  unusual,  and  in  mountain  districts  double 
Jieaders  and  pushers  help  to  augment  draw  bar  strains. 

11.  Since  automatic  couplers  and  steel  cars  are  so  much 
"used,  the  train  men  do  net  think  it  necessary  to  handle  the  trains 

with  quite  as  much  care,  at  least  judging  from  the  gatling  gun 
like  noise  following  the  stopping  of  a  train  in  a  classification 
yard. 

12.  True  enough,  the  air  brakes  are  also  being  perfected 
steadily  to  keep  pace  with  the  procession,  but  unfortunately  we 
have  not  yet  come  to  a  practical  graduated  brake,  so  that  the 
weight  of  the  empty  car  is  all  that  can  safely  be  taken  care  of 
by  the  brake,  while  by  far  the  greater  mass — the  load — remains 
unprovided  for. 

13.  Some  of  our  railroad  friends  claim  that  the  gravity 
yard  will  destroy  a  great  many  draft  gears,  which  is  undoubtedly 
true,  if  the  brakes  do  not  hold.  On  the  other  hand,  it  must  be 
conceded  that  these  "humps"  do  away  with  a  great  deal  of  tug- 
ging, buffing  and  racking,  which,  beyond  doubt,  is  much  harder 
on  the  cars  and  engine  than  the  regular  service. 

14.  If  two  trains,  both  running  at  four  miles  per  hour, 
meet,  the  effect  is  the  same  as  if  one  standing  gets  run  into 
by  an  eight-mile  train.  The  first  two  cars  meeting  always  get 
the   greatest   blow. 

15.  If  a  loaded  100,000  lbs.  capacity  car  runs  into  a  bump- 
ing post  at  a  speed  of  eight  miles  per  hour,  the  momentum  de- 
stroyed must  be  318,144  foot  pounds.     (See  preceding  table.) 

16.  If  this   car   strikes   another   loaded   car   standing    still. 
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th^   shock   (considering  an  inelastic  body)   is  only  half  as  great 
and  the  two  cars  will  proceed  at  half  the  speed. 

I/.  If  the  car  runs  into  a  loaded  train  standing  still,  the 
blow  between  the  first  two  cars  is  just  the  same,  after  which  they 
will  proceed  at  half  the  speed  to  hit  the  third  car,  etc. 

18.  Of  course,  the  blow  is  always  somewhat  lessened  by^ 
the  amount  the  two  adjoining  gears  transform  into  a  gradual 
push.  This  holds  good  for  spring  as  well  as  friction  gears.. 
The  only  difference  between  the  two  is  that  the  spring  gears, 
after  the  main  shock  has  passed,  will  open  up  again  and  cause 
a  back  lash,  while  the  friction  gears  are  prevented  from  opening 
with  the  same  force  as  what  they  received  in  closing. 

19.  As    far   as   the   car   is   concerned,    there   is   never   any 
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energy  absorbed,  but  as  far  as  the  gear  in  itself  is  concerned, 
part  of  the  work  it  takes  to  close  it  is  absorbed  by  abrasion  on 
the  bearing  surfaces  and  part  of  it  is  transformed  into  heat,  just 
the  same  as  in  grinding,  or  machining  anything  else. 

Mouicntuui   Taken   by  the  Draft   Gear. 

20.  To  comprehend  more  fully  the  details  of  operation  of 
an  individual  gear,  tests  made  by  the  M.  C.  B.  Committee  in 
May,  1902,  have  been  chosen  and  shown  in  Fig  i.  The  dia- 
gram.s  represent  four  typical  draft  gears,  being  the  i — i,  2 — 2, 
6 — I,  and  7 — 7  tests,  and  in  order  to  compare  the  performances 
more  readil}',  the  diagrams  have  been  drawn  into  each  other. 

21.  To  bring  out  still  more  the  peculiarities  of  these  dif- 
ferent gears,  Table,  Fig.  2,  has  been  prepared,  which  is  really 
self-explanatory. 
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22.  All  four  gears,  it  will  be  noticed,  start  without  any 
pressure.  In  actual  practice,  with  the  gears  in  place  between 
the  yokes,  a  small  initial  pressure  of  several  thousand  pounds 
should  be  provided  for,  to  take  up  any  slack  which  may  take 
place  in  the  future  and  to  compensate  for  irregularities  in  the 
other  surrounding  car  details. 

27,.  Uy  examining  the  top  row  of  Fig.  2,  great  fluctua- 
tions are  being  found  in  the  increase  of  pressure  for  equal  travels 
of  two-tenths  of  an  inch  each  ;  besides  that,  these  irregularities 
take  place  at  entirely  different  points  of  the  stroke.  For  instance, 
gear  2 — 2  takes  a  sudden  jump  of  67,000  lbs.  in  closing  from 
.2  inch  to  .4  inch.  This  means  that  all  motion  will  abruptlv 
stop  until  72,000  lbs.  has  been  reached.  Gear  i — i  has  a  similar 
sudden  increase  a  little  later,  while  gear  6 — i  increases  its  pres- 
sure rapidly  in   the  latter  part  of  the  stroke. 
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24.  Such  fluctuations  mean  an  uneven  transmission  of  the 
energy  to  the  car ;  in  fact,  it  means  a  small  shock  preceding  the 
final  shock  instead  of  a  continuously  and  uniformly  increasing 
force.  If  the  laws  of  dynamics  are  applied  to  this  case,  and  I 
do  not  see  why  they  should  not  be,  we  certainly  should  try  to 
overcome  such  fluctuations,  which  would  give  us  practically  a 
straight    compression   line. 

25.  The  time  did  not  permit  else  the  writer  w'ould  have 
tried  a  few  experiments  by  pushing  an  engine  against  a  car 
equipped  at  diflr'erent  times  with  diiTerent  draft  gears,  but  so, 
that  the  engine  is  stopped  before  the  gear  becomes  solid,  and 
by  having  a  self-recording"  indicator  to  measure  the  impulse  on 
the  car,  quite  a  marked  difference  could  undoubtedly  be  found. 
A  pendulum,  or  a  heavy  body,  sliding  on  a  pane  of  glass  might 
be  used  for  such  a  purpose. 

26.  Another  reason  for  a  straight  compression  line  lies 
in  the  advantage  of  a  high  closing  pressure.  The  final  blow  is 
mostly  very  great,  not  seldom  exceeding  600,000  lbs.  There- 
fore, the  higher  the  closing  pressure,  the  smaller  will  be  the 
sudden  jump,  when  the  gear  becomes  solid.  Not  long  ago  I 
asked  a  car  foreman,  who  is  very  well  versed  in  these  matters, 
what  this  closing  pressure  should  be.  "As  high  as  possible"  was 
the  answer.  The  second  diagram  of  Fig.  3  shows  this  principle. 
The  work  done  by  the  gear  is  the  same  as  in  case  i — i,  but  the 
closing  pressure  is  much  higher. 

27.  The  M.  C.  B.  Coupler  Committee  for  the  coming  year 
is  looking  into  this  question  now  and  will  undoubtedly  make 
the  proper  recommendations  after  a  thorough  investigation. 

28.  By  actual  tests  made  by  the  L.  S.  &  M.  S.  Ry.  in  1902, 
it  was  found  that  an  engine  in  coupling  exerted  from  65,000  to 
142,000  lbs.  The  tensile  forces  for  skilled,  ordinary  and  rough 
handling  of  trains  were  found  to  be  50,000,  80,000  and  100,000 
lbs.  respectively;  the  bufting  forces  80,000,  150,000  and  200,000 
to  300,000  lbs. ;  30  loaded  cars  running  into  10  loaded  cars  at 
6^  miles  per  hour  registered  a  ilnal  blow  of  346,492  lbs. 

29.  Care  should  be  taken  that  an  easy  motion  at  the  be- 
ginning of  the  stroke  is  secured.  This  is  necessary  to  absorb 
the  small  oscillations  and  lurching,  constantly  taking  place  during 
transit,  which  will  rack  the  car  eventuallv  if  ienored. 
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30.  The  closing  pressure  of  these  gears  varies  possibly 
more  than  anything  else,  being  from  60,000  to  230,000  lbs.  In 
spring  gears,  we  are  very  nuich  limited  in  this  respect,  although 
besides  twin  and  tandem  springs,  triple  and  quadruple  springs 
have  been  used. 

31.  The  higher  the  closing  pressure,  the  larger  will  be  the 
energy  transformed  during  closing,  which  is  of  course  of  great 
importance  in  reducing  the  final  blow. 

32.  The  length  of  stroke  is  the  other  factor  in  this  task; 
the  longer  it  is  the  more  effective  the  gear,  but  unless  the  method 
of  carrying  the  coupler  is  improved,  it  would  not  be  practicable 
to  go  beyond  the  present  standard. 

33.  The  element  ''Time''  sometimes  mentioned  in  this  con- 
nection is  identical  with  the  length  of  the  stroke,  and  if  you 
have  a  gear,  which  transmits  a  certain  amount  of  energy  in  a 
period  twice  as  long  as  another  gear,  then  its  stroke  must  be 
practically  twice  as  great  also. 

34.  The  recoil  in  our  four  cases  is  represented  by  the  re- 
turning line  near  the  bottom.  As  a  rule,  it  decreases  very  uni- 
formly. It  should  be  small,  so  as  to  reduce  the  back  lashing 
after  the  blow  has  been  delivered.  None  the  less,  the  greatest 
care  must  be  taken  that  this  recoil  is  sufficient  to  open  the  gear 
under  any  and  all  conditions,  else  you  might  just  as  well  have 
a  solid  block  in  place  of  a  draft  gear. 

35.  Now,  coming  back  to  our  100,000  lbs.  car,  loaded  and 
running  at  8  miles  per  hour  into  another  car  of  equal  load,  but 
standing  still,  the  result  would  be  as  follows,  provided  the  cars 
were  equipped  successively  with  the  four  gears  in  question. 

36.  Half  of  the  energy  of  the  moving  car,  of  course,  is 
transmitted  to  the  standing  car,  and  in  doing  so  each  of  the  meet- 
ing gears  and  car  ends  perform  half  of  this  work,  hence: 

Gear  Gear        Gear       Gear 

I — I  2 — 2  6--1        7 — 7 
Total    energy    transmitted    per 

car  in  ft.' lbs 79o36  79^536  79o36     79-536 

Energy  transformed  by  i  draft 

gear  in  ft.  lbs 18,399  14,100  13,800       5,987 

Energy  left  for  car  to  take  di- 
rect, ft.  lbs 61,137  65,436  65.736     73.549 
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7-5 
5,987 


100 


Percentage  of  energy  trans- 
formed by  I  gear,  ft.  lbs.  .  23.2  17.6  17.3 

Recoil  in  ft.  lbs 1.733       2.200       2400 

Difference  between  energy 
transformed  and  recoil,  ft. 
lbs i6,656     11,900     11,400 

Percentage     of     elasticity     of 

gear.'..... ' 9.4         15.6         17.4 

The  diagram  shows  the  elasticity  of  gear  7 — 7  less  than  100 
per  cent.     TIt's,  however,  is  due  to  the  attachments  yielding. 

2^"].  This  shows  that  even  at  this  slow  speed,  and  even 
under  the  assumption  that  both  of  the  meeting  gears  are  alike, 
most  of  the  blow  is  taken  by  the  car  directly. 

38.  Fig.  3  shows  the  same  information  in  form  of  dia- 
grams. Each  one  also  shows  the  final  pressure  of  the  blow, 
assuming  that  the  yielding  of  the  cars  w^ould  be  the  same  in 
all   four  cases. 

39.  At  higher  speeds,  the  percentage  of  the  work  done  by 
the  gear  is  still  less,  and  if  the  car  runs  into  a  post,  or  other 
unyielding  obstacle,  indeed  looks  almost  insignificant.  The  fol- 
lowing figures  will  make  this  clear : 

Car  running  into  another  car  at  a  speed  of 
8 
Miles. 

Gear   i — i 23.2% 

17.670 

17-3% 

7-5% 


2 — -2 

6—1 

7 — 7 


12 

16 

20 

Miles. 

Miles. 

Miles. 

10.3% 

7.8% 

3-3% 

5.8% 
4.4% 

4-3% 
1.9% 

3-7% 

2.8% 
2.7% 
1.2% 

FIG-. 3 
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Car  running  into  an  unyielding  obstacle : 

8  12                  16  20 

Miles.  Allies.  I\Iiles  Miles. 

Gear   I— 1 5.8%  2.6%  1.4%  .92% 

"     2—2 4.4%  1.9%  1.1%  .70% 

"     6—1 4.3%  1.9%  1.1%  .69% 

•■     7—1 i-9f«  0.8%  0.5%  .30% 

40.  The  question  is  often  asked,  "Doeis  the  results  on  the 
testing  machine  represent  what  takes  place,  if  two  cars  strike 
each  other  at  considerable  speed  ?"  For  all  practical  purposes 
it  does,  inasmuch  as  the  weight  of  the  draft  rigging  is  very 
small  in  comparison  with  that  of  the  car,  and  if  the  weight  of 
the  gear  could  be  reduced  to  zero,  the  two  results  would  be 
exactly  identical. 

41.  The  drop  test,  on  the  contrary,  does  not  represent 
actual  conditions.  Here  the  weight  of  the  draft  gear  is  very 
great  compared  with  the  striking  v.'eight  (T640  Ibs.j,  and  even 
if  you  had  a  drop  of  16,400  lbs.,  the  dynamic  effect  w^ould  be 
entirely  different  from  what  you  have  on  the  car. 

42.  The  collision  test,  new  often  spoken  of,  consists  in 
dropping  a  car  down  an  incline  against  a  dynamometer.  A  great 
deal  of  information  can  undoubtedly  be  obtained  by  this  course; 
however,  great  care  must  be  exercised  thereby,  else  the  results 
will  be  misleading.  For  instance,  our  car  with  gear  i  —  i,  strik- 
ing as  above,  would  transform  5.8  per  cent,  of  the  whole  energy 
into  a  gradually  increasing  push  on  the  car,  and  the  remaining 
94.2  per  cent,  is  left  for  the  car  to  take  care  of  directly  (as- 
sunnng  that  the  dynaniometer^does  not  yield). 

43.  If  the  car  is  stiff,  the  final  blow  or  pressure  registered, 
will  be  very  high;  but  if  the  car  is  yielding,  it  will  be  compara- 
tively low,  even  if  equipped  wdth  a  low  capacity  draft  gear. 

4.  Likewise  will  the  recoil  of  the  car  itself,  the  kick,  de- 
pend on  whether  we  have  a  solid  or  a  springy  frame  construc- 
tion. In  fact,  it  will  depend  on  this  item  very  much  more  than 
on  the  type  of  the  draft  gear. 

Principle  of  the  Different  Gears. 

The  next  step  is  to  look  into  the  dift'erent  methods  or  prin- 
ciples underlying  the  different  gears. 
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45.  Not  mentioning-  the  somewhat  ancient  ruljber  cushions 
and  (Hsregarding  the  volute  springs,  whicli  are  so  much  used 
in  Europe,  the  ordinary  hehcal  spring  forms  the  basis  of  nearly 
every  gear  in  existence. 

46.  Tiie  i)lain  spring  gears  are  arranged  as  twin,  tandem, 
triples,  or  sometimes  cjuadruple  springs.  The  last  two  have  also 
been  arranged  so  as  to  have  more  resistance  in  compression  than 
in  tension.  Of  late  heavier  springs,  the  M.  C.  B.  class  G  with  a 
closing  pressure  of  30,000  lbs.  each  are  often  used. 

47.  Most  of  the  friction  draft  gears  can  be  classified  into 
two  large  groups.  The  first  group,  or  Class  P,  as  we  will  here- 
after call  it  (P  was  chosen  to  indicate  Parallel  friction  surfaces), 
gets  its  high  resistance  principally  by  pressing  laterally  on  two 
or  more  friction  pieces,  which  in  moving  in  and  out  are  rubbing 


M 


• '  * 

li  il 

VA 

FIG-.  ^ 

against  parallel  surfaces,  thus  causing  friction  and  retardation 
in  whatever  direction  the  gear  happens  to  move.  Diagram  P,  i, 
Fig.  4,  explains  this   fundamental  principle. 

48.  One  peculiarity,  or  rather  drawback,  to  this  arrange- 
ment is  the  fact  that  it  takes  a  great  deal  of  pressure  to  pro- 
duce  sufficient   friction    for   retarclino'  the   motion,   and   to   over- 
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come  this,  various  means  are  being  used.  The  friction  pieces 
can  be  made  in  form  of  flat  plates  which  are  sandwiched  be- 
tween each  other  so  that  you  multiply  the  friction  for  every 
pair  of  plates;  in  other  words,  you  have  the  same  effect  as  if 
you  would  insert  separately  a  number  of  leaves  into  a  book, 
then  close  it  and  try  to  pull  them  out. 

49.  This  same  arrangement  is  often  attempted  by  arrang- 
ing the  plates  in  a  circle,  such  as  split  pipes. 

50.  Of  course,  all  these  arrangements  sufifer  under  the  fact 
that  the  final  resistance  changes  in  direct  proportion  to  the  co- 
efficient of  friction.  If  you  get  oil  on  the  surfaces  and  reduce  the 
friction  to,  say,  one-half,  a  gear  originally  closing  at  200,000 
lbs.  will  now  close  at  100,000  lbs. 

51.  The  same  may  be  said  if  the  bearing  surfaces  get  pol- 
ished by  the  service,  while  corrosion  works  as  effectively  in  the 
other  direction  and  may  cause  the  gear  to  stick. 

52.  To  overcome  this  feature  as  much  as  possible  the  fric- 
tion surfaces  are  sometimes  machined. 

53.  The  lateral  pressure  is  sometimes  obtained  by  one  fol- 
lower plate  acting  on  cams,  which  have  a  tendency  to  spread 
the  friction  pieces. 

54.  Sometimes  a  similar  effect  is  obtained  by  placing  the 
draft  spring  in  a  diagonal  position.  It  is  interesting  to  note  that 
in  a  draft  gear  of  this  class  a  lateral  spring  cannot  be  employed, 
inasmuch  as  there  would  be  no  possibility  of  increasing  and  de- 
creasing the  pressure  as  the  gear  may  close  or  open. 

55.  In  most  cases  a  cone,  or  wedge,  is  employed  to  spread 
the  friction  pieces,  which  is  illustrated  in  diagram  P,  2.  It  is 
self-evident  that  the  gear  in  closing  compresses  the  spring  gradu- 
ally and  proportionately  increases  the  lateral  pressure  of  the  fric- 
tion pieces  by  the  angle  of  the  spreader.  The  steeper  this  angle 
the  greater  the  pressure. 

56.  The  only  trouble  is  that  beyond  a  certain  limit  the 
spreader  will  not  relieve  itself  and  the  gear  will  stick.  The 
writer  knows  of  reveral  cases  where  gears  were  tried  on  the 
testing  machine  and  after  being  compressed  once  simply  re- 
mained solid. 
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57.  Even  in  actual  service  there  is  considerable  trouble  ex- 
perienced on  this  line.  In  repairing  such  gears  great  care  should 
be  taken  that  inexperienced  laborers  do  not  get  hurt  by  unex- 
pected "openings." 

58.  One  remedy  against  "sticking"  is  to  use  anti-friction 
rollers  between  the  spreaders  and  the  friction  pieces,  and  an- 
other is  to  use  a  separate  spring.  (See  diagram  P,  3.)  This 
spring  may  be  located  on  the  outside  or  the  inside  of  the  fric- 
tion casing. 

59.  Even  such  a  release  spring  is  not  alw^ays  able  to  pre- 
vent sticking,  and  to  help  matters  along  the  friction  surfaces 
may  be  machined  to  a  very  slight  taper  longitudinally.  Some- 
times they  are  also  made  of  different  lengths  so  as  to  assist  the 
release  spring  in  starting  them  backward. 

60.  Here  we  come  to  the  second  class  of  friction  gears, 
as  illustrated  by  the  diagrams  A.  (A  stands  for  Angular  fric- 
tion surfaces.)  As  will  be  seen  by  diagram  A  i,  the  blow  is 
acting  on  friction  pieces  whose  motion  is  not  only  resisted  by 
the  friction  on  the  gliding  surfaces,  but  also  by  the  angularity 
of  the  same ;  the  blunter  the  angle  the  greater  the  resistance. 

61.  The  spreading  of  the  friction  pieces  is  very  often  ic- 
complished  by  the  use  of  springs.  Of  course,  any  yieldable  de- 
vice may  be  used,  but  it  will  be  noticed  that  the  lateral  motion 
IS  always  quite  considerable,  which  in  the  Class  P  gears  is  never 
the  case. 

62.  As  said  before,  the  blunter  the  angle  the  greater  the 
resistance.  This  has  its  advantages  and  also  its  disadvantages. 
While  it  increases  the  closing  pressure  of  the  gear,  it  also  causes 
an  abrupt  and  stiff  motion  in  the  beginning  of  the  stroke.  This 
is  objectionable  and  it  has  sometimes  been  overcome  by  using 
two  sets  of  friction  pieces  in  tandem,  provided  with  different 
angles,  so  that  one  set  would  assist  in  getting  an  easy  motion  in 
the  beginning  of  the  stroke,  while  the  other  would  insure  a  high 
resistance  later  on. 

63.  This  is  very  important,  as  there  are  even  now  lots  of 
cases  where  the  draft  gear  does  not  protect  the  car  against  the 
small    vibrations   and   oscillations    constantlv     occurring    during 
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transit,  and  although  these  oscillations  will  not  break  a  car  they 
will  eventually  rack  it. 

64.  Another  way  to  get  an  easy  starting  motion  is  to  use 
a  preliminary  spring  as  shown  in  diagram  A  2.  Its  function 
is  to  compress  under  a  light  load  and  in  advance  of  the  friction 
pieces. 

65.  Even  in  diagram  P  3  there  was  such  a  preliminary 
spring.  In  that  particular  case,  however,  it  acted  also  as  spreader 
spring.  Here,  owing  to  the  fact  that  the  friction  pieces  do  not 
move  until  this  spring  has  partly,  or  fully  been  compressed,  there 
is  a  sudden  increase  in  the  resistance  at  that  point,  and  after 
this  spring  becomes  solid  the  resistance  does  not  increase  any 
more  than  what  little  the  compression  of  the  release  spring 
may  add. 

65.  Coming  back  to  Class  A  again,  another  method  of 
spreading  the  friction  pieces  is  shown  in  diagram  A  3.  Here 
a  cone  or  wedge  is  used,  which  is  made  yieldable  by  a  sprmg. 
The  angles  in  this  case  must  be  carefully  watched  or  else  the 
beginning  of  the  stroke  will  be  much  more  abrupt  than  even 
case  A  i.  To  offset  this,  the  cylinder  has  been  shown  cut  short 
so  that  the  spreader  spring  can  also  act  as  preliminary  spring. 

67.  On  the  other  hand,  if  the  angles  are  reduced  too  much 
the  danger  exists  of  the  friction  pieces  locking  so  tight  that  the 
spring  will  not  be  able  to  release  the  grip.  This  is  especially 
true  since  the  spring  has  no  cylinder  bottom  to  rest  on  and  since 
we  have  just  twice  the  number  of  friction  surfaces. 

68.  If  we  decrease  the  angle  in  A  i  below  a  certain  line 
so  as  to  get  an  easier  motion  and  a  greater  longitudinal  travel, 
we  will  find  that  the  friction  pieces  will  not  release  any  more 
under  the  action  of  the  spreading  spring  and  a  release  spring 
must  be  used.  An  arrangement  of  this  sort  is  shown  in  diagram 
A  4.  Fortunately  the  angle  can  now  be  made  as  steep  as  desired 
and  an  easy  motion  is  secured  from  beginning  by  the  friction 
pieces  without  the  use  of  preliminary  springs. 

69.  There  is  a  third  class  of  friction  draft  gears  which 
may  be  called  friction  spring  gears  for  the  reason  that  the  gear 
really  consists  of  coil  springs  which  are  merely  dampened  or 
stift'ened  by  frictional  contacts  so  as  to  have  a  high  resistance 
in  closing  and  not  over  the  original  capacity  when  opening. 
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70.  Different  constructions  are  followed  in  this  direction 
but,  whatever  it  may  be,  one  of  the  springs  will  have  to  be  made 
out  of*  round  or  none  concentric,  else  it  could  not  yield  laterally. 
The  bearing-  surfaces  in  thes  cases  are  sometimes  very  small, 
consisting  of  mere  lines  instead  of  broad  surfaces.  To  overcome 
this  objection  the  bars  are  sometimes  made  of  square  or  other 
similar  sections,  which  make  it  possible  to  have  flat  bearing- 
surfaces. 

71.  Another  way  is  to  use  a  volute  spring  with  conical 
sides  which,  in  closing,  will  slide  on  the  adjoining  turns,  there- 
by causing  friction.  In  this  case,  the  whole  gear  conists  of  one 
single  spring.  All  friction  spring  gears,  as  a  rule,  are  light  in 
weight. 

'J2.  Under  the  fourth  class  of  friction  draft  gears  we  may 
place  all  those  which  in  course  of  compression  compell  some 
parts  to  rotate  and,  by  so  doing,  engage  in  frictional  contact 
with  other  parts  not  rotating.  For  convenience  sake,  we  may 
call  them  Torsion  Gears. 

JTy.  Other  gears  use  leaf  springs  and  in  so  doing  make 
use  of  the  friction  between  each  individual  leaf,  which  you  find 
in  any  other  leaf  spring,  and  gears  based  on  the  principal  of 
such  a  spring  may  be  called  Leaf  Spring  Gears. 

Repairs  to  Dnift  Gears. 

74.  On  steel  cars,  wdiich,  as  known,  are  of  a  comparatively 
recent  build  and  which  are  usually  equipped  with  a  friction,  or 
im.proved  spring  gear,  the  repairs  on  draft  gears  is  not  so  ex- 
cessive, but  on  the  wooden  ecjuipment,  as  stated  in  the  begin- 
ning of  this  paper,  fully  75  per  cent  of  all  the  cars  shopped 
have  to  undergo  repairs  on  the  draft  gears. 

75.  It  is  true,  often  repairs  are  charged  to  the  draft  gears 
which  are  made  on  the  attachments,  such  as  yokes,  followers, 
draft  lugs,  etc.,  for  which  the  gear  is  often  not  at  all  responsible, 
and  the  same  can  be  said  of  the  draft  sills  themselves. 

76.  To  reduce  these  repairs  as  much  as  possible,  it  is  ab- 
solutely necessary  to  design  on  proper  principles,  and  to  make 
gear  and  attachment  strong  enough  to  meet  the  severe  conditions 
always  surrounding  them. 
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AttacJiinoits. 

//.  Seme  manufacturers  deserve  a  good  deal  of  credit  for 
trying  to  improve  the  attachments,  realizing  undoubtedly  that  all 
the  shocj<s,  before  and  after  the  gears  are  closed,  will  pass 
through  them.  Some  unite  the  front  and  back  lugs  into  one, 
thereby  not  only  strengthening  the  fastening  but  also  stiffening 
the  draft  sills   in  themselves. 

78.  Others  try  to  do  away  with  the  draft  lugs  and  I'ol- 
lower  plates,  using  keys  instead;  in  fact,  they  extend  the  use 
of  keys  for  fastening  the  yoke  to  the  coupler,  thus  doing  away 
with  the   two   coupler   rivets. 

79.  There  is  no  doubt  that  these  rivets  are  fully  adequate 
in  most  cases.  However,  under  compression  in  tandem  gears, 
stresses  may  come  upon  them  which  are  unsafe. 

80.  Of  late  sufificient  lateral  motion  for  the  coupler  is 
considered  •  absolutely  necessary  to  relieve  the  cars  of  lateral 
strains  on  curves.  (Some  tests  by  the  C.  &  N.  W.  and  other 
railroads  found  these  even  to  exceed  50,000  lbs.  at  the  carry 
iron.)  This  means  relieving  the  car  frame,  protecting  the 
coupler  and  knuckle  from  being  pried  and  broken,  means  fewer 
derailments,  less  end  wear  in  the  brasses,  and  less  flange  wear 
on  the  wheels. 

81.  The  latter  follows  from  the  fact  that  through  experi- 
ments {h.  S.  &  M.  S.  R.  R.  and  others),  it  was  found  that  an 
engine  can  pull  more  cars,  if  they  are  equipped  with  lateral 
motion  at  the  coupler. 

82.  As  to  what  clearance  should  be  allowed  per  side  is 
still  an  open  question ;  undoubtedly,  the  more  the  better,  since 
a  device  for  bringing  the  coupler  back  into  central  position  should 
be  used  anyhow  as  soon  as  we  exceed  about  i  inch  per  side. 

83.  Of  the  different  centering  devices  now  used,  the 
simplest  is  undoubtedly  the  best.  No  delicate  arrangement  will 
be  found  to  stand  the  service  at  this  place. 

84.  By  allowing  such  lateral  movement,  we  introduce  new 
conditions  for  the  coupler  rivets  which,  in  the  present  form,  they 
cannot  meet.  For  this  reason  a  better  fastening  between  yoke 
and  coupler  is  bound  to  follow. 

85.  The  attachment  should,  by  all  means,  be  arranged  to 
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permit  the  ]M-opcr  inspection  of  the  gear  in  the  shop  as  well 
as  on  the  road.  The  writer  was  forcibly  impressed  with  this 
the  other  day  when  he  heard  a  repair  foreman  denounce  a  cer- 
tain gear  as  "the  worst  one  on  the  road  because  it  cannot  be 
inspected  properly." 

86.  Unfortunately,  a  continuous  bottom  follower  guide  is 
almost  imperative  to  stiffen  the  draft  sills,  and  this  very  guide 
makes  inspection  quite  a  task.  Twin  springs,  however,  are  not 
as  bad  in  this  respect  as  longer  draft  gears. 

87.  But  twin  spring  gears  have  a  comparatively  long  space 
left  between  the  rear  follower  plate  and  the  body  bolster,  and 
this  has  always  proven  to  be  a  weak  spot,  unless  a  substantial 
bottom  cover  plate  is  made  to  extend  the  whole  length.  I  know 
of  a  case  where  many  thousand  dollars  were  spent  in  changing 
a  draft  gear  on  a  lot  of  cars  because  they  showed  a  weakness 
at  this  very  place. 

88.  Any  shop  record  would  disclose  that  the  largest  pro- 
portion of  repairs  is  done  on  draft  sills  equipped  with  short  draft 
gears.  Tandem  springs  are  far  superior  in  this  respect  and  the 
friction  gears  as  a  rule  are  nearly  as  long. 

Consfruciion  of  Gears. 

89.  To  describe  the  multitude  of  draft  gears  in  their  con- 
struction would  be  almost  impossible  inasmuch  as  there  must  be 
several  thousand  designs  patented,  and  possibly  not  less  than 
a  liundred  in  actual  use.  Suffice  it  then  to  touch  on  some  of 
the  most  important  points  which  should  be  watched  in  the  con- 
struction  of   the   details. 

90.  First  of  all  let  us  remember  that  simplicity  is  one  of 
the  most  important  principles  in  car  construction,  and  this  indeed 
applies  to  a  draft  gear  with  equal  force.  If  we  had  to  choose 
between  two  gears,  one  consisting  of  say  5,  the  other  of  20 
pieces,  everything  else  being  equal,  there  should  be  no  question 
as  to  choice. 

91.  Looking  at  it  from  the  storekeeper's  and  stock  clerk's 
standpoint,  a  small  number  of  pieces  suggest  itself  with  equal 
force.  It  is  true  that  some  gears  are  furnished  assembled  and 
complete,  which  leaves  the  storekeeper  in  good  shape.  But  in 
repairing  such  a  gear  you  will  either  have  to  take  it  apart  or 
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else  pay  for  a  whole  new  gear  every  time  one  of  the  parts  gets 
worn  or  broken. 

92.  The  bearing  surfaces  should  be  large  so  as  to  mini- 
mize wear.  If  this  is  done,  a  gear  should  last  a  long  time.  One 
time  the  writer  had  a  gear  in  constant  motion  for  about  five  (5) 
days  and  nights,  a  bull  dozer  closing  it  with  every  stroke. 
After  this  period  there  could  be  noticed  hardly  any  wear  other 
than  the  bearing  surfaces  w^ere  well  smoothed  off. 

93.  To  avoid  unequal  wear  and  consequent  changes  of 
the  contour  in  the  bearing  surfaces,  the  latter,  if  at  all  possible, 
should  be  kept  flat  and  well  braced  so  as  to  get  equal  pressure 
all  over.  This  is  observed  in  most  of  the  gears,  but  with  the 
cam  and  lever  arrangements  the  conditions  are  such  that  flat 
friction  surfaces  are  out  of  question. 

94.  The  design  should  be  of  such  a  nature  that  machining 
of  'the  diiTerent  parts  is  unnecessary.  This  costs  money,  and 
is  apt  to  raise  the  price  of  a  gear  unnecessarily  high.  Such 
machining  is  also  an  indication  that  a  delicate  adjustment  is 
essential. 

95.  The  most  reliable  device  for  this  purpose  is  undoubt- 
edly the  one  which  can  be  made  in  the  foundry  and  the  shops 
like  any  other  part  of  the  car  and  which  will  work  in  spite  of 
everything  being  rough  and  conditions  far  from  what  they  really 
should  be. 

96.  Some  gears  require  great  accuracy  on  locating  the 
draft  lugs  and  other  attachments,  special  gauges  being  necessary, 
while  other  gears  will  work  just  as  promptly  if  this  work  is 
executed  in  accordance  with  ordinary  shop  practice. 

97.  When  the  gear  closes,  all  yielding  and  minor  parts 
should  be  out  of  action  and  the  blow  should  be  transmitted 
through  solid  castings  to  the  car  just  the  same  as  if  there  were 
no  draft  gear  present.  A  failure  to  comply  with  this  is  often 
fatal.  I  know  of  a  case  where  a  large  lot  of  cars  gave  no  end 
of  trouble  on  this  account  and  the  gears  were  removed  as  fast 
as  the  cars  were  shopped. 

98.  Such  experiments  are  costly  to  the  railroads.  They 
show  how  important  it  is  to  make  the  mechanical  details  right 
find  how  unsafe  it  would  be  to  judge  the  gear  simply  by  its 
"card"" ;  the  card  may  be  all  right  and  the  gear  may  be  worthless. 
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99.  Again,  the  card  may  be  taken  by  unquaHfied  parties 
and  errors  may  thus  occur.  I  know  of  a  case  where  a  card 
showed  34  friction  resisted  motion  while,  in  reahty,  the  gear 
had  15-16.  This  shows  again  how  dangerous  it  would  be  to 
judge  a  gear  by  its  card  alone. 

100.  Special  material  should  not  be  resorted  to  in  design- 
ing such  an  important  detail,  if  it  can  at  all  be  avoided.  For 
instance,  a  spring  strained  so  high  that  ordinary  open  hearth 
steel  will  not  answer  should  not  be  used.  In  the  first  place,  it 
costs  more  money,  and  in  the  second  place,  the  chances  for  a 
"slip"  in  the  quality  are  greater. 

loi.  Neither  should  it  be  necessary  to  grind  the  springs, 
and  if  they  can  be  chosen  from  the  ^I.  C.  B.  standard  designs 
that  much  better,  because  it  would  simplify  matters  a  great  deal 
in  carrying  stock  material. 

102.  Special  machinery  often  reduces  the  cost  of  produc- 
tion tremendously,  but  if  you  can  get  good  gears  made  of  a 
few  ordinary  castings  and  ordinary  springs,  do  not  go  to  re- 
finements. 

103.  The  whole  question  resolves  itself  into  getting  as 
much  protection  for  the  car,  as  much  strength  and  durability 
in  the  draft  gear,  as  little  repair  and  as  small  a  first  cost,  as 
possible. 

104.  The  railroads  and  manufacturers  both  realize  that 
they  are  working  on  the  same  problem  and  that  they  have  to 
help  each  other  in  this  task,  and  undoubtedly  it  is  due  to  this 
harmony  that  such  gratifying  results  have  been  accomplished 
already. 

105.  Following  will  be  found  a  series  of  cuts  showing 
some  draft  gears  used  to-day.  The  list,  however,  is  not  com- 
])lete  by  any  means,  and  if  you  do  not  find  a  certain  gear,  it  does 
not  mean  that  it  has  nat  been  used. 

These  cuts  were  received  directly  from  the  respective  manu- 
facturers upon  my  request,  and  the  promptness  and  the  whole- 
souled  manner  in  which  every  one  responded  again  proves  what 
I  said  in  the  beginning  of  this  paper,  that  every  one  is  working 
in  a  broad-spirited  way  for  that  one  and  common  goal,  a  good 
draft  eear. 
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PRESIDENT:  Mr.  Stucki  has  certainly  given  us  a  lot  to 
think  about.  We  have  with  us  to-night  Mr.  Reese,  who  repre- 
sents the  Westinghouse  Friction  Draft  Gear,  and  I  am  going 
to  ask  him  to  open  the  discussion. 

MR.  F.  T.  REESE:  Mr.  President  and  Gentlemen— It  is 
not  my  desire  to  criticise  Mr.  Stucki's  paper,  for  the  reason  that 
the  ideas  as  set  forth,  in  a  general  way.  agree  with  mine.  How- 
ever. I  wish  to  add.  or  rather  to  go  into  certain  subjects  touched 
on  in  more  detail,  in  order  that  you  may  possibly  gain  further 
knowledge  of  the  beneficial  results  obtained  by  use  of  frictional 
surfaces  as  a  means  of  absorbing  shock. 

I  believe  the  idea  of  employing  friction  in  a  draft  gear  as 
a  means  of  absorbing  shock  originated  with  Mr.  George  West- 
inghouse, and  the  necessity  of  more  ample  means  of  resisting 
the  shock  with  the  absence  of  the  detrimental  efifect  of  recoil 
was  demonstrated  early  during  the  air  brake  tests  on  the  Bur- 
lington Road. 

As  you  already  know,  the  automatic  air  brake  apparatus 
was  not  at  that  time  perfected  "to  the  degree  which  it  is  now, 
which  contributed  in  a  way  to  bringing  out  very  forcibly  the 
inadequacy  of  the  draft  gear  with  which  the  cars  were  ecjuipped 
at  that  time.  In  order  to  increase  the  capacity  of  this  spring 
gear  larger  springs  were  added,  which  allied  the  buffing  shocks 
in  a  greater  degree,  but  the  trouble  experienced  through  the  ef- 
fects of  the  increased  recoil  of  these  springs  was  greater  than 
the  benefits  derived  from  the  increased  resistance  to  buffing 
shocks.  The  necessity  of  employing  some  means  of  high  capac- 
ity of  absorbtion  without  the  detrimental  efifect  of  recoil  was  very 
apparent,  and  as  a  consequence  friction  was  resorted  to  as  a 
means  of  accomplishing  this  end.  whereby  the  shock  incident  to 
the  buffing  and  pulling  strains  would  be  dissipated.  We  will 
admit  that  a  spring  up  to  its  capacity  gives  practically  a  uniform 
resistance,  or  in  other  words,  a  uniform  means  of  absorbing 
shock.  In  the  form  of  a  spring  we  have  an  incremental  resist- 
ance, or  the  resistance  of  the  spring  increases  proportionately  to 
its  travel,  but  by  using  this  means  of  absorbing  the  blow  we 
have  the  element  of  recoil,  as  the  energy  of  the  blow  has  not 
been  dissipated  and  is  returned  in  a  large  measure  through  the 
recoil  of  the  spring.     Considering  the  strength  of  the  parts  which 
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we  now  have  in  use  for  fastening  our  equipment  together,  were 
we  to  employ  springs  of  equal  capacity  to  that  which  we  obtain 
by  the  use  of  the  frictional  element  in  the  draft  gear,  the  re- 
sultant detrimental  effects  of  the  recoil  would  exclude  their  use. 

Referring-  to  the  diagram  which  we  get  from  a  friction 
draft  gear  it  is  in  a  measure  the  reverse  of  a  steam  engine  utdi- 
cator  diagram.  \\'e  have  our  line  of  steam  admission  which 
conesponds  tj  the  line  of  resistance  shown  on  the  draft  gear 
indicator  carJ.,  the  line  of  release  and  the  line  of  compression, 
but  as  I  said  be- fore,  exactly  the  reverse  of  the  steam  indicator 
card. 

However,  I  believe  ^•ou  will  all  agree  with  me  that  the  ideal 
line  of  resistance  as  a  means  of  absorbing  shock  would  be  one 
that  would  indicate  a  uniformly  increasing  resistance  throughout 
the  total  travel  of  the  draft  gear.  This  line  in  itself  does  not 
indicate  the  value  of  the  draft  gear  without  taking  into  consid- 
eration another  element  of  the  card,  which  line  gives  the  amount 
of  energy  dissipated ;  this  is  what  can  be  termed  the  release  line, 
and  the  nearer  to  zero  this  line  comes  the  more  efficient  is  the 
apparatus,  and  subtracting  from  the  total  amount  of  the  ab- 
sorbed energy  the  returned  energy,  represented  by  the  force  of 
the  recoil,  we  have  the  dissipated  energy,  and  hence  the  value 
of  the  draft  gear.  In  other  words,  if  you  had  a  spring  of  180,000 
pounds  capacity  you  would  have  approximately  the  same  amount 
of  energy  returned,  but  by  employing  friction  there  is  but  very 
little  energy  of  the  blow  returned  through  the  apparatus,  thus 
an  absence  of  recoil  and  a  dissipation  of  a  large  percentage  of 
the  blow  which  is  received  by  the  apparatus  before  it  reaches 
the  car  body. 

There  is  another  question  which  I  notice  Mr.  Stucki  has 
brought  out  in  his  paper — that  is  his  reference  to  the  force  of 
the  blows  that  are  received  by  cars  in  service.  I  may  say  that 
we  have  carried  on  a  great  many  experiments  along  these  lines 
and  we  have  found  that  there  are  verv  few  blows  transmitted 
to  a  car  in  buffing  that  are  under  loo.ooo  pounds,  and  in  pulluig, 
wdiere  we  feel  that  the  absence  of  recoil  is  as  essential  as  in  buf- 
fing, almost  all  of  these  are  under  180,000  pounds.  We  have  a 
dynamometer  car  which  will  register  about  600,000  pounds, 
that   means   pounds   pressure,   and   many   times   we   have    found 
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that  the  dynamometer  has  reached  its  capacity,  which  would  prob- 
ably be  reached  in  ordinary  service  at  a  speed  of  about  eight  miles 
per  hour,  and  for  this  reason  we  know  that  most  (5f  the  buffing 
blows  are  very  much  higher  than  the  pulling  strain.  The  ma- 
jority of  these  latter  strains,  we  believe,  are  almost  all  within  the 
capacity  of  180,000  pounds.  Considering  the  pulling  strain,  there 
is  one  thing  which  I  believe  is  a  very  essential  element  in  any 
draft  gear,  and  that  is  to  provide  for  a  preliminary  spring  move- 
ment which  will  take  up  all  the  small  shocks  and  vibrations  in- 
cident to  the  movement  of  a  train  of  cars  after  they  are  under 
way.  The  capacity  of  this  spring  in  its  total  working  movement 
before  the  frictional  device  comes  into  use  should  be  about  15,000 
pounds,  and  by  the  employment  of  this  spring  we  save  in  a  large 
measure  the  continual  movement  of  the  frictional  parts.  For 
example,  take  a  train  of  40  cars,  hauled  by  a  locomotive  having 
a  tractive  power  of  20,000  pounds.  Should  the  locomotive  exert 
its  full  tractive  efifort  on  the  forward  part  of  the  train,  at  the 
twentieth  car  from  the  forward  end,  assuming  all  cars  to  be  of 
equal  weight  and  lading,  the  pull  on  this  car  would  be  equal  to 
one-half  of  the  amount  of  pull  necessary  at  the  forward  end  of 
the  train  and  would  therefore  be  within  the  limit  of  the  capacity 
of  the  preliminary  spring,  and  this  would  protect  the  frictional 
parts  by  reducing  the  number  of  movements  of  the  same,  and 
for  this  reason  we  believe  this  preliminary  spring  is  a  valuable 
factor  in  any  friction  draft  gear. 

It  has  been  brought  to  my  attention  a  number  of  times  that 
we,  who  are  manufacturers  of  friction  draft  gear,  have  had  a 
good  many  failures  of  the  gear  when  placed  on  locomotive  tend- 
ers. We  concede  this,  but  we  believe  that  the  results  obtained 
from  the  use  of  a  friction  draft  gear  on  a  locomotive  tender  is 
far  in  advance  of  that  which  may  be  had  by  the  use  of  any  spring 
gears.  However,  there  is  one  thing  which  is  commonly  lost 
sight  of  and  not  taken  into  consideration  when  comparing  the 
results  of  the  use  of  friction  draft  gear  in  tender  service :  there 
is  presumably  100  movements  in  tender  service  to  one  movement 
received  in  car  service,  and  in  addition  to  this  only  one  draft  gear 
to  take  care  of  the  shocks,  the  front  end  of  the  tender  being 
rigidly  coupled  to  the  locomotive,  whereas  in  car  service  you  have 
a  gear  at  both  ends  of  the  car,  and  the\'  are  usually  in  service 
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simultaneously.  The  present  arrangement  on  tenders,  of  course, 
throws  the  shock  incident  to  this  service  entirely  on  one  draft 
gear.  'Some  time  ago  when  I  was  in  the  locomotive  business  I 
tried  to  get  some  railroad  men  to  put  a  draft  gear  between  the 
tender  and  the  engine,  but  which  I  was  never  able  to  accomplish. 
Whether  it  has  been  done  as  yet  I  do  not  know,  but  I  think  it 
is  just  as  essential  there  as  in  any  other  part  01  the  train. 

PRESIDENT:  It  would  be  interesting  to  know  the  ex- 
perience of  practical  men  present  regarding  paragraphs  56  and 
57  in  which  he  speaks  of  the  draft  gear  being  forced  back  and 
sticking  so  that  the  recoil  of  the  spring  does  not  bring  it  back 
to  normal  position  .  We  have  had  several  cases  of  that  kind, 
and  I  remember  one  in  particular  where  the  draft  gear  had  been 
taken  out  and  was  lying  on  the  ground  and  the  workman  gave 
it  a  sharp  blow  with  the  iiammer  and  the  pieces  flew  out  with 
such  force  that  one  of  them  struck  him  in  the  face  and  he  was 
quite  seriously  injured. 

We  have  some  other  draft  gear  men  with  us.  ]\Ir.  Harvey, 
we  would  be  glad  to  hear  from  you. 

MR.  GEORGE  L.  HAR\'EY:  Mr.  President  and  Gentle- 
men— I  was  very  much  interested  in  Air.  Stucki's  paper  and  there 
are  a  few  points  in  it  that  I  think  might  be  touched  upon. 

In  testing  any  new  draft  gear  I  think  it  should  be  rusted 
with  acid  or  salt  to  get  it  into  the  condition  it  will  be  in  service. 
A  new  gear  especially,  if  covered  with  paint  or  scale,  will  not 
give  the  same  results  as  it  will  in  practice.  The  parts  become 
rusted  thoroughly  and  run  in  a  cloud  of  dust  and  dirt. 

Next :  The  ordinary  tests  generall}-  made  are  static  tests. 
They  run  the  tests  up  to  180,000  pounds,  or  the  closing  point  of 
the  gear  only,  but  in  service  they  are  subjected  to  very  much 
higher  loads,  500,000  and  Goo.ooo  pounds.  It  is  suggested  that 
the  horn  of  the  coupler  will  take  off  some  of  this  blow,  but  it 
should  be  remembered  that  deadwoods  and  end  sills  are  often 
knocked  in.  You  will  find  that  on  many  gears  the  strain  comes 
entirely  on  the  gears,  and  I  think  the  suggestion  of  the  J\I.  C.  B. 
Association  last  year  to  have  tests  up  to  500,000  pounds  would 
be  very  much  more  valuable  than  the  low  tests  now  made  which 
I  do  not  believe  s:ive  much  idea  of  actual  service  loads.     I  think 
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laboratory   tests  can   be   made  to  give  idea  of   service  tests  on 
gears.     Nevertheless,  I  do  not  think  they  are  the  best  tests. 

Gears  never  close  squarely.  In  a  static  machine  they  are 
closed  so  that  you  can  measure  to  the  i-io,oooth  of  an  inch,  but 
in  service  the  back  end  of  the  coupler  is  not  square  by  any  means. 
Furthermore,  if  one  of  the  stops  is  driven  back  out  of  place  you 
can  see  that  the  gear  is  closed  eccentrically.  To  imitate  this  ec- 
centric load  in  a  static  machine  you  can  put  a  plate  under  the 
gear  and  test  it  on  the  bevjsl  plate,  beveled  ^"  to  the  foot ;  then 
turn  it  say  90  degrees  and  test  over  again,  and  so  on  in  four  di- 
rections. Some  gears  will  take  such  a  test  in  one  direction  and 
not  in  another.  Then  the  gears  should  be  reversed  endwise  to 
test  the  other  end  of  the  gear  again  for  eccentric  loading.  I  do 
not  know  that  this  method  of  testing  has  been  suggested  for 
tests,  but  it  seems  to  me  that  it  should  be  done  by  all  means. 
Such  laboratory  tests  should  come  somewhere  near  service  tests. 

The  drop  test  has  been  criticised  more  or  less.  It  is  not  a 
fair  test.  I  believe  it  is  fairer  than  the  static  test,  however. 
The  static  testing  machine  as  ordinarily  used  requires  ten  to 
fifteen  minutes  to  close  and  release  the  spring  and  take  the  read- 
ing. There  are  machines  wdiich  will  test  one  of  these  devices  and 
close  it  in  two  or  three  seconds  and  make  a  card,  and  I  believe 
that  such  a  machine  gives  a  better  test  than  the  slow  machine. 
The  pile  driver  tests  are,  I  believe,  closer  to  the  service  test  than 
the  static  tests.  But  the  way  the  M.  C.  B.  drop  hammer  is  ar- 
ranged it  is  hardly  a  fair  test.  They  have  placed  under  the  anvil 
of  the  hammer  of  the  pile  driver  a  number  of  springs;  these 
springs  have  only  2"  travel  and  they  are  like  the  twin  gears  in 
action,  and  not  in  tandem  as  they  are  in  a  train.  You  hit  a  car 
in  a  train  and  it  starts  to  move,  and  it  moves  the  next  one  back 
and  all  the  springs  in  the  train  are  in  use.  That  is  evidently  not 
the  effect  you  get  from  the  springs  under  the  anvil  of  the  drop 
hammer.  The  tests  on  the  drop  hammer  at  Purdue  have  very 
rarely  been  on  any  gear  where  they  have  allowed  the  horn  to 
come  against  the  end  sill.  They  have  always  thrown  the  entire 
strain  on  the  gear.  Cars  are  not  sent  out  that  way  these  days. 
Part  of  the  strain  does  go  on  the  end  sill.  And  there  are  very 
few  attachments  for  any  gear  which  will  stand  a  very  heavy 
drop  of  the  liammer,  unless  the  horn  of  the  coupler  does  strike. 
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The  gear  itself  should  be  strong  enough,  however,  so  that  you 
can  run  a  pile  driver  as  high  as  you  please  without  injuring  t!ie 
gear  itself. 

The  weight  of  the  gear  is  an  important  item.  Take  gears 
that  vary  as  much  as  400  pounds,  for  instance.  A  car  that  moves 
30  miles  a  day  on  an  average  and  call  the  cost  of  transportation 
per  ton  per  mile  four  mills,  which  is  a  fair  figure,  and  ycu  will 
find  that  the  400  pounds  excess  will  cost  $8.60  a  year  to  move. 
When  you  consider  the  number  of  cars  in  use  on  the  different 
roads,  you  can  imagine  the  enormous  figures  this  extra  dead 
weight  runs  into.  Some  railroad  men  figure  that  they  not  only 
save  that  amount,  but  that  they  can  carry  400  pounds  more 
freight  on  a  car  than  when  equipped  with  the  heavier  device. 
Of  course,  that  is  true  of  all  the  various  parts  of  a  car.  The 
enormous  increase  in  the  last  fifteen  years  in  the  dead  loads  of 
cars  is  a  very  serious  item,  and  I  do  not  believe  engineers  can 
be  any  too  careful  in  designing  cars  to  keep  the  dead  weight 
down  as  low  as  possible. 

Some  engineers  prefer  to  equip  the  locomotive  entirely  with 
friction  draft  gears,  and  think  that  the  engine  receives  the 
greatest  amount  of  strain,  and  if  you  take  care  of  that  part  of 
the  train  the  rest  can  take  care  of  itself.  I  have  seen  a  great 
many  tests,  on  both  loaded  and  empty  trains  running  from  36 
to  54  cars  at  a  speed  of  from  4  to  25  miles  an  hour.  In  these 
tests  there  was  one  breakage  in  those  trains  at  the  ninth  car 
from  the  engine,  another  on  the  twelfth,  and  on  another  one 
where  it  was  the  third  car  from  the  rear  end  of  the  train,  and 
all  the  rest  were  near  the  middle  of  the  train.  There  was  not  a 
single  instance  in  all  those  trains  of  breaking  at  the  engine.  I 
have  heard  of  a  number  of  sticky  valves  since  these  C.  B.  &  O. 
tests. 

Durability :  In  friction  gears  the  friction  is  not  dependent 
so  much  on  the  area  of  the  surface  of  contact,  but  the  life  of  the 
gear  is,  the  larger  the  area  and  the  harder  the  material  the  longer 
the  service. 

The  first  cost,  of  course,  should  be  low. 

The  device  should  meet  with  the  existing  M.  C.  W.  standards. 
I  suppose  90  per  cent  of  the  cars  in  the  United  States  are 
equipped  with  devices  which  meet  in  every  particular  the  M.  C. 
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B.  standards,  and  it  seems  to  me  that  before  any  radical  changes 
are  made  and  money  expended  in  building  over  these  cars,  that 
question  should  be  seriously  considered. 

The  gear  should  be  easily  inspected.  Men  haven't  much 
time  to  give  to  that  purpose  and  every  part  should  be  so  arranged 
that  it  can  be  seen  readily. 

As  to  the  compression  line,  I  do  not  believe  you  can  lay  out 
one  that  could  be  followed  by  any  manufacturer  of  gears.  In 
the  static  machines  you  get  one  line  in  compression,  and  if  the 
gear  is  closed  more  rapidly  you  will  get  another  line,  and  the 
faster  and  faster  you  operate  the  machine  new  lines  will  show 
with  the  same  gear.  Still  you  cannot  say  that  gear  is  of  no 
value  because  it  does  not  follow  a  particular  line.  I  think  the 
best  line  of  compression  is  one  where  you  save  the  greatest 
am.ount  of  draw  bars  and  yokes  and  knuckles  and  couplers.  If 
you  equip  old  cars  on  which  you  have  a  repair  record  of  those 
parts,  with  a  new  device,  and  then  keep  a  record  you  could  have 
relative  values  on  the  same  car  under  exactly  the  same  condi- 
tions. It  has  been  found  that  the  old  1x4  yoke  and  the  ij4"x6" 
followers  are  strong  enough  to  carry  a  friction  gear.  I  notice 
the  M.  C.  B.  has  increased  these  sizes.  I  do  not  think  you  will 
have  any  trouble  from  that  source.  I  believe  they  are  now  large 
enough  to  meet  all  requirements. 

I  think  the  most  expensive  spring  gear  is  the  old  6ylx8 
spring  which  carries  about  20,000  pounds  and  costs  90  cents.  I 
thank  you. 

PRESIDENT :  Right  in  between  these  engineers  we  would 
like  to  hear  from  some  of  the  men  who  have  met,  not  theory,  but 
conditions.     Mr.  Stark,  will  you  tell  us  of  your  experience? 

MR.  F.  H.  STARK:  Mr.  President,  I  feel  a  little  out  of 
place  in  discussing  this  subject.  We  have  so  many  technically 
trained  men  here.  There  is  a  great  deal  that  might  be  said,  but 
I  believe  that  the  paper  presented  this  evening  is  without  doubt 
the  most  valuable  contribution  to  railroad  literature  on  this  sub- 
ject. The  author  has  covered  the  ground  in  a  most  plain, 
thorough  and  practical  manner. 

I  will  frankly  confess  that  my  first  impression  was  that  a 
friction  device  depended  on  its  simplicity  and  strength  of  parts. 
Mr.  Stucki  has  pointed  out  the  cardinal  principles  essential  to  the 
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successful  frictioual  device.  In  the  first  place  he  has  referred  to 
the  various  methods  employed  in  order  to  give  an  easy  action  to 
the  first  Yz"  of  travel,  and  then  the  gradual  increase.  The  char- 
acter of  the  material  should  be  considered  so  as  to  produce  a 
uniform  wear.  The  area  of  bearing  surface  is  also  important. 
As  has  been  stated,  the  ordinary  helical  spring  gives  about  the 
best  action  as  far  as  it  goes,  and  by  introducing  such  a  prelimin- 
ary spring  as  most  of  the  draft  gears  have,  it  looks  as  if  that  is 
the  most  practical. 

In  the  latter  part  of  Section  7  the  author  has  emphasized  the 
importance  of  uniform  construction  regardless  of  the  carrying 
capacity  of  the  car.  To  that  should  be  added,  I  think,  the  cen- 
ter longitudinal  members,  commonly  called  center  sills,  the  back- 
bone of  the  draft  gear. 

As  expressed  in  Section  11,  the  train  and  yard  men  have 
grown  careless  and  expect  the  modern  car  to  be  indestructible. 
The  operating  officials  are  a  party  to  this  erroneous  idea.  Ten 
years  ago  the  more  minor  damage  to  a  car  required  an  explana- 
tion from  the  crew ;  today  it  is  considered  faulty  construction  and 
poor  material.  Eminent  engineers  have  honestly  endeavored  by 
theory  and  service  experience  to  distribute  the  material  so  as  to 
make  each  part  100  per  cent  strong.  Failing  in  this  we  have 
turned  to  some  sort  of  a  friction  device.  I  believe  that  the  oper- 
ating officials  will  realize  some  day,  as  some  railroads  are  even 
now  beginning  to.  that  cars  should  be  treated  with  more  con- 
sideration. The  failure  of  a  coupler  or  any  of  the  constituent 
parts  does  not  represent  the  damage  to  the  car.  Everything  has 
to  have  its  beginning,  and  that  initial  fracture  or  start  through 
the  failure  of  one  small  detail  results  later  on  in  extensive 
repairs.  Mr.  Reese  refers  to  the  locomotive  service  as  being  the 
most  severe.  A  locomotive  is  in  service  more  hours  per  day, 
but  I  don't  believe  the  engine  gets  any  such  service  as  the  aver- 
age standard  car  does.  Xobody  thinks  of  running  an  engine 
into  a  number  of  cars  at  the  rate  of  four  miles  an  hour. 

Time  limit  and  length  of  stroke  is  a  serious  barrier.  Back  in 
1895,  when  the  subject  of  M.  C.  B.  couplers  was  discussed  in  the 
Chicago  Railway  Club,  I  advocated  a  longer  travel.  I  believe 
each  half  inch  added  will  do  more  efifective  work  than  the  first 
inch  or  so.     There  are  some  difficulties  in  the  wav.     To  increase 
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the  travel  wculd  perhaps  cause  in  some  cases  the  butt  end  of  the 
coupler  to  ccme  in  contact  with  the  carrier  irons.  However,  I 
believe  that  it  would  be  better  to  have  4"  of  travel  if  it  could  be 
accomplished  without  changing  the  length  of  coupler  shank. 
And  even  after  all  this  is  resorted  to,  I  believe  we  will  have  to 
come  back  to  the  more  rational  methods'  of  handling  cars.  The 
P.  R.  R.  has  recently  issued  general  and  imperative  orders,  that 
errs  must  not  be  moved  at  a  speed  exceeding  tw^o  miles  an  hour 
when  coupling,  and  when  in  their  yards  at  Altoona  recently  I 
was  surprised  at  the  careful  manner  in  which  they  handled  the 
cars.  The  usual  practice  in  our  switching  and  classification 
yards,  either  by  poling  or  by  the  locomotive,  is  away  behind  the 
times  as  compared  with  the  P.  R.  R.  gravity  yards  and  system  of 
operation.  From  an  operating  and  monetary  standpoint  the  loss 
on  account  of  damage  to  draft  attachments  and  the  constituent 
parts  is  greater  than  any  other  phrase  of  the  maitnenance  of 
freight  car  equipment,  and  it  is  a  very  serious  condition.  If  we 
could  reduce  the  cost  of  maintenance  of  railroad  cars  10  per 
cent,  it  would  pay  the  interest  on  the  investment  for  additional 
locomotives  and  the  salaries  of  a  great  n'lany  more  yard  men. 
And  I  believe  the  time  will  come  when  the  railroads  will  awaken 
to  the  situation  and  not  spend  so  much  money  for  increased 
dead  weight  with  the  added  investment,  but  will  handle  the  cars 
differently.  I  do  not  mean  to  say  there  is  no  merit  in  the  fric- 
tion draft  gear,  because  if  we  will  examine  a  lot  of  cars  that  are 
so  equipped  there  is  no  question  that  we  will  find  the  drafts 
themselves  and  the  many  parts  in  better  condition.  And  yet 
the  device  must  not  be  given  credit  for  all  of  that.  Because 
first  they  are  attached  to  later  designs  of  cars  that  are  more 
substantial.  The  sills  are  tied  together  in  a  better  way.  The 
forces  are  transmitted  nearer  to  the  body  bolster,  while  in  the 
old  single  or  twin-spring  arrangement  it  was  concentrated  at  a 
point  where  it  had  but  little  protection.  Consequently,  any  gear 
that  will  transmit  the  forces  through  the  draft  sills  in  a  larger 
way  and  more  directly  through  an.d  beyond  the  body  bolsters,  has 
advantages. 

My  experience  with  friction  devices  is  somewhat  limited.  I 
can  readily  see  that  with  wedges  designed  to  give  an  easy  motion, 
the  surfaces  might  corrode  and  i'.-.c  wedges  stick.     On  the  othei 
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hand,  if  the  degree  of  angle  is  more  pronounced  to  insure  posi- 
tive release,  the  resistance  might  be  too  abrupt. 

The  question  arises,  what  would  be  the  ideal  line  indicat- 
ing the  most  practical  resistance.  As  a  suggestion,  the  first  half- 
inch  travel  might  run  up  to  twenty  thousand,  and  from  that  point 
a  uniform  increase  up  to  three  hundred  thousand.  The  longer 
the  travel  the  better,  ui)  to  a  reasonable  limit. 

PRESIDENT:  We  still  have  some  representatives  of  dif- 
ferent draft  gears  with  us — and  I  may  say  that  they  are  here  by 
invitation — as  well  as  some  practical  car  men,  and  we  would 
like  to  hear  from  as  many  as  possible. 

MR.  M.  A.  GARRETT:  Mr.  President— Like  Mr.  Stark, 
I  think  this  is  one  of  the  most  able  railroad  papers  I  have  ever 
heard  read.  Each  section  is  a  suggestive  head  by  itself  and  we 
could  talk  all  night  on  the  different  heads. 

I  would  like  to  call  attention  particularly  to  one  point  on 
the  subject.  For  instance,  in  Section  4  Mr.  Stucki  says:  "But 
the  methods,  or  rather  the  constructions  are  so  numerous  and 
differ  so  radically  from  each  other,  that  we  cannot  help  but  think- 
that  lots  of  energy  has  been  and  possibly  is  yet  being  wasted  in 
not  starting  in  the  right  direction." 

Xcw,  I  think  that  one  of  the  faults  in  the  procedure  for 
solving  this  draft  gear  question  is  that  we  have  not  started  in 
the  right  direction  in  the  respect  of  not  laying  a  foundation  that 
is  unfailing,  just  the  same  as  this  building  is  built  on  a  founda- 
tion that  is  unfailing. 

We  may  work  out  various  cushions,  either  friction  or  spring, 
but  we  must  first  have  a  foundation  that  will  positively  resist  any 
shock  that  can  possibly  be  delivered  in  wrecks  or  fair  or  unfair 
usage. 

The  fact  is,  there  is  a  great  difference  of  opinion  in  regard 
to  what  kind  of  cushion  it  is  best  to  use  in  draft  gear,  but  I 
think  we  all  agree  that  we  must  provide  a  foundation — that  is, 
an  attachment  which  is  positively  indestructible  and  will  hold 
firmly  and  without  yielding  any  cushion  that  we  may  wish  to  use. 
Of  what  use  is  a  high-capacity  cushion  if  we  cannot  hold  it  in  its 
place  against  great  service  shocks  ? 

I  m.aintain  that  in  most  draft  gear  designs,  as  now  used,  an 
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indestructible  foundation  has  not  been,  nor  can  be  provided,  be- 
cause the  elements  of  the  designs  will  not  ]U'rmit  it.  But  to  go 
fully  into  this  feature  of  the  question  time  will  not  permit  tonight. 
Another  thing:  This  paper,  because  of  its  wide  range,  does 
not  go  into  detail  quite  as  far  as  might  be.  The  great  and  vital 
desider.ituni  to  take  note  of  is  tl-;e  effect  a  draft  gear  has  on, 
and  the  protection  it  gives  to,  the  car  in  service.  We  may 
theorize  and  test,"  but  so  long  as  we  do  not  produce  a  draft  gear 
thai  allows  omU  the  r.iinimuni  damage  to  a  car  we  are  not  making 
very  great  progress. 

Therefore,  I  should  like  to  make  some  suggestions  as  to 
what  a  good  draft  gear  should  afford.  And  in  doing  this  I 
believe  you  will  agree  with  me  that  I  am  in  line  with  the  rail- 
road man's  more  or  less  unhappy  experience  with  cars  on  the 
"Rip"  track  for  draft  gear  failures.  The  suggestiofis  are  as 
follows : 

No  failure  of  coupler  fastening  like  the  shearing  of  rivets. 

No  crushing  in  of  wooden  end  sills. 

No  crushing  of  draft  timber  ends. 

No  crushing  of  dead  woods. 

No  spreading  of  draft  timbers. 

No  splitting  of  center  sills  on  low-hung  cars. 

No  splitting  of  center  sills  from  side  thrusts  on  wooden  draft 
timbers. 

No  breaking   of   coupler   pin   clevises   and   chains    from   too 
much  forward  coupler  travel. 

No  break-in-two"s  from  same  cause. 

No  staving-in  of  metal  end  sills. 

No  distortion  of  metal  draft  arms. 

No  telescope  action  like  gear  being  driven  back  toward  tran- 
som, in  whole  or  in  part. 
It  should  also  afford  a  minimum  of — 

Face  breakages  of  coupler. 

Draft  spring  breakages. 

Knuckle  wear. 

Wear  on  contour  lines  of  coupler. 

Journal  l)rass  end  wear. 

Coal  pile  "wear,"  caused  b}-  rigidity  or  draft  gear  and  fric- 
tion on  curves. 
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Side  thrusts  on  truck  frame  and  car,  account  of  rigid  coupler 
with  long'  pockets. 

Axle  collar  wear. 

Wheel  flange  wear. 

Flange  breakages  from  side  thrusts. 

Track  wear. 
It  should  also  alTord  a  minimum  quantitx'  of  extras  to  be  carried, 

such  as — 

Draft  springs. 

Cheek  plates  or  lugs. 

Follower  plates. 

Bar  iron  for  coupler  yokes. 

Rivets  for  coupler  yokes. 

Angles  or  iron  plates  for  dead  woods. 

Oak  lumber  for  dead  woods. 

Oak  lumber  for  end  sills. 

Oak  lumber  for  draft  timbers. 

It  should  also  be  self-centering. 

Replacement  of  breakages  free  of  charge  of  parts 
furnished  by  manufacturers  of  draft  gear  should  also  be  afforded, 
whether  such  breakages  are  result  of  wrecks  or  otherwise. 

It  should  also  afford  protection  by  manufacturers  against 
damages  to  draft  gear  caused  by  buffing  shocks — that  is  manu- 
facturers of  draft  gear  should  be  required  to  pay  for  damages 
resulting  as  follows — • 

Wooden  end  sills  stove  in. 

Metal  end  sills  stove  in. 

Wooden  draft  arms  wrecked  on  end   from   couplers   striking 
them. 

\\''ooden  dead  woods  destroyed  so  as  to  require  replacement. 

Distortion  of  channel  draft  arms  between  transom  bolster 
and  end  sill. 

Failure    of    coupled    fastening,    whether    riveted    or    other- 
wise. 

These  suggestions  will  undoubtedly  be  considered  by  some 
somewhat  extreme  and  impossible  of  attainment.  I  can  only  say 
they  are  already  attained. 

PRESIDENT:  I  do  not  know  just  how  many  draft  gears 
would  be  left  if  they  threw  out  all  that  do  not  fulfill  all  the  con- 
ditions laid  down  bv  Mr.  Garrett. 
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MR.  JULIUS  KRAUSE:  Just  as  the  gentleman  states,  we' 
ought  to  have  a  foundation  for  the  draft  gear ;  weak  center  sills, 
coupler  stops  and  follower  plates  will  not  answer,  but  the  major- 
ity of  the  steel  cars  where  draft  gears  have  been  a])plied  have  the 
above  parts  strong  enough  to  stand  the  service,  providing  the 
draft  gear  is  properly  designed.  It  was  my  pleasure  to  travel 
with  the  first  fifty  steel  cars  equipped  with  the  Westinghouse 
Friction  Draft  Gear.  I  was  a  little  doubtful  about  the  claims 
for  it,  and  was  anxious  to  see  the  horn  of  the  coupler  strike  the 
end  sill.  I  remember  while  at  South  Fork,  I  had  two.  Class  H-6 
■engines,  with  a  draw-bar  pull  of  80,000  pounds  coupled  to  fifty 
•of  these  cars  and  applied  the  brakes  on  the  rear  end ;  had  the  two 
engines  use  sand  and  attempt  to  back  train,  which  they  were 
unable  to  acccmplish,  but  the  horn  of  coupler  on  car  next  to  the 
engine,  still  showed  ij4  inches  between  horn  and  end  sill;  had 
engines  take  slack  and  back  up  suddenly  but  they  failed  to  push 
the  horn  against  the  end  sill. 

I  also  made  a  test  by  placing  a  cup  and  saucer  filled  with 
coffee  on  the  cushion  in  the  cabin  car  and  found  very  little  of 
the  coiTee  spilled  while  the  train  was  in  motion.  I  made  the 
same  experiment  with  cabin  car  coupled  to  cars,  equipped  with 
the  old  style  Spring  Draft  Gear,  and  found  the  first  time  the  train 
bunched  that  most  of  the  cofifee  spilled.  While  I  admit  that  we 
receive  quite  a  number  of  shocks  over  150,000  pounds,  which  the 
friction  draft  does  not  absorb,  but  to  construct  a  friction  draft 
gear  which  would  stand  500,000  pounds  during  2^4  inches  com- 
pression would  make  the  gear  too  rough  for  shocks  which  take 
place  during  ordinary  service. 

I  would  recommend  that  a  draft  gear  with  a  maximum 
capacity  of  200,000  pounds  would  answer  the  purpose. 

MR.  J.  M.  WAUGH  :  Mr.  President  and  Gentlemen— There 
are  one  or  two  suggestions  I  would  like  to  make.  The  experience 
of  cars  fitted  with  friction  draft  gears  in  service  show  a  reduc- 
tion in  cost  of  maintenance  which  proves  conclusively  that  we 
must  have  a  cushion  and  an  absorbing  cushion  at  that.  It  should 
be  as  high  as  possible,  so  as  to  make  it  effective  even  with  the 
present  limit  of  travel.  I  quite  agree  with  the  remarks  made  in 
connection  with  short  travel. 

The   first   cost  of  equipping  a  car   I   don't  t!ii;ik  shruld  be 
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taken  into  ccnsideraticn  on  a  draft  gear.  The  coupler  has  been 
made  stronger  bv  increasing  its  cross  section  and  by  making  it 
of  cast  steel  instead  of  malleable  iron.  In  fact,  the  whole  car 
is  now  materially  reinforced  compared  with  the  constructions  of 
five  or  six  years  ago. 

You  must  either  build  the  cars  strong  enough,  so  they  can- 
not break,  or  put  in  cushions  that  will  absorb  or  dissipate  the 
blow  and  eliminate  the  shock. 

In  the  last  few  years  the  cost  of  maintaining  wooden  freight 
cars  has  doubled,  quadrupled,  and  in  many  cases  increased  be- 
yond this :  and  as  the  paper  stated,  75  per  cent  of  the  cost  of 
maintenance  can  be  traced  directly  or  indirectly  to  the  draft  gear. 
On  this  basis  the  average  cost  of  maintaining  freight  equipment 
in  the  last  year,  as  shown  by  the  annual  reports,  would  equip 
every  car  in  the  United  States  with  the  best  draft  gear  every 
year,  besides  saving  money. 

Then  add  to  that  the  loss  incident  to  extra  hauling,  loss  in 
time  and  revenue,  especially  in  the  case  of  box  cars,  where  50 
per  cent  of  the  repairs  are  above  the  floor  line,  and  you  will  see 
where  it  lands  you. 

Why  then  should  we  not  increase  the  travel  as  well  as  the 
resistance  and  have  gears  of  500,000  or  600,000  pounds  with 
three  or  four  inches  motion  instead  of  150,000  to  200,000  pounds 
with  1^4"  to  2 14"  travel  as  at  present?  This  would  keep  the 
coupler  horn  off  the  end  sill  in  all  cases,  except  with  blows,  great 
enough  to  wreck  the  car  itself. 

Of  course,  the  amount  of  energy  dissipated  in  shocks  of  that 
kind  is  simply  the  difference  between  the  compression  and  the 
recoil,  and  therefore  it  seems  that  the  ordinary  coil  spring  is  out 
of  c[uestion  and  there  is  only  one  thing  left,  i.  e.,  friction,  abra- 
sive and  adhesive.  On  the  other  hand,  many  claim  that  friction 
gears  are  too  rigid  in  their  movement,  and  it  would  seem  that  an 
ideal  gear  should  combine  the  two.  a  resiliant  movement  without 
recoil  having  an  absorbent  element  based  on  friction. 

AIR.  R.  L.  KLEIXE:  I  cannot  altogether  agree  with  Mr. 
Waugh  that  first  cost  should  not  enter  into  the  question.  The 
total  cost  of  the  gear,  which  includes  the  first  cost  as  well  as 
the  cost  of  maintenance,  is  the  important  item  to  a  railroad  com- 
pany. 

We  kept  a  record  of  repairs  to  draft  gears  on  both  wooden 
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and  steel  cars,  and  as  I  recall  the  figures  now,  about  25  per  cent 
of  the  total  cost  of  repairs  to  the  wooden  freight  car  equipment 
is  traceable  directly  or  indirectly  to  the  draft  gear.  This  would 
include  the  cost  of  repairs  to  center  sills,  end  sills,  draft  timbers 
and  the  coupler  attachments.  As  a  comparison,  we  recorded  the 
cost  of  steel  car  repairs  equipped  with  a  friction  gear  of  the 
"parallel"'  type,  referred  to  by  Mr.  Stucki,  and  we  found  the  rela- 
tive costs  of  the  friction  gears  compared  with  the  single  spring 
:gears  on  the  wooden  cars  so  low  that  the  same  were  practically 
beyond  comparison.  It  should,  of  course,  be  understood  that  the 
steel  car  has  been  constructed  so  much  stronger  than  the  w^ooden 
car  that  it  is  better  able  to  withstand  the  heavy  shocks  received 
in  service,  and,  therefore,  these  relative  costs  are  not  strictly 
comparative. 

I  do  not  believe  it  would  be  well  to  increase  the  capacity 
of  the  friction  draft  gear  to  such  a  point  that  it  would  dissipate 
any  occasional  shock  to  which  it  may  be  subjected,  as  it  would 
involve  increasing  the  capacity  of  all  the  gears  to  such  an  extent, 
which  would  possibly  not  be  warranted  by  the  increased  cost.  If 
the  handling  of  the  cars  would  be  increased  in  the  same  ratio  as 
the  capacity  of  the  gears,  we  would  then  be  no  better  off  than  w^e 
are  now.  It  w^ould,  however,  seem  that  the  capacity  of  our  pres- 
ent draft  gears,  which  range  from  60,000  to  240,000  pounds,  are 
a  little  low,  but  to  what  limits  they  should  be  increased,  I  am  not 
pre])ared  to  state. 

PRESIDENT:  We  have  with  us  Mr.  Wilson,  Superinten- 
dent of  Motive  Power  of  the  B.  R.  &  P.,  and  we  will  ask  him 
to  give  us  a  word. 

MR.  W.  H.  WILSON:  Mr.  President— Air.  Stucki  has 
certainly  prepared  an  excellent  paper  on  a  very  important  subject, 
that  can  be  best  appreciated  by  those  who  have  to  do  with  the 
maintenance  of  equipment.  He  has  paragraphed  the  paper  ex- 
tensively, more  by  way  of  inviting  discussion  more  in  detail.  The 
paper  appeals  to  me  rather  as  one  for  reference  than  one  for 
discussion. 

The  road  with  which  I  am  connected  uses  extensively  three 
well-known  types  of  friction  gear  and  no  case  of  stuck  gear  or 
unexpected  opening  has  been  brought  to  my  notice.  We  are 
using  as  a  standard  ■zyV'  .total  coupler  clearance  without  trouble 
and  witliout  anv  centering  device. 


Discussion — The  Draft  Gear.  87 

PRESIDENT:  We  will  ask  Air.  Stucki  to  close  the  dis- 
cussion with  any  comment  that  he  wishes  to  make  on  matters 
that  have  been  raised. 

MR.  A.  vSTUCKI:  I  have  really  very  little  to  add.  I  pur- 
posely left  the  history  of  the  draft  gear  off,  so  as  to  keep  the 
length  of  the  paper  within  reasonable  limits.  For  this  reason  the 
respective  remarks  of  }*Ir.  Reese  were  very  appropriate.  He  and 
some  other  speakers  mentioned  repeatedly  absorption  of  shocks. 
This  we  must  clearly  understand  and  constantly  keep  in  mind, 
that  there  is  no  absorption  of  the  initial  shock,  not  a  single  pound, 
and  the  best  we  can  do  with  friction  is  to  absorb  the  back  lash. 
With  other  words,  the  gear  is  yielding,  still  less  elastic. 

I  am  pleased  to  note  that  he  agrees  with  me,  that  the  ideal 
performance  of  a  draft  gear  would  be  a  uniformly  increasing 
resistance  throughout  the  total  travel,  excepting,  of  course,  dur- 
ing the  travel  of  the  preliminary  spring. 

\Miy  a  draft  gear  has  not  as  yet  been  placed  between  the 
engine  and  the  tender  lays  undoubtedly  in  the  desire  to  have  as 
little  movement  as  possible  between  the  apron  and  the  tender 
so   as   to   facilitate   matters    for  the   fireman. 

There  is  no  doubt,  as  Air.  Harvey  says,  that  the  service  is 
the  best  test  after  all.  However,  we  must  have  means  to  get  at 
the  facts  in  a  c[uicker  way  and  to  be  able  to  eliminate  the  vary- 
ing outside  conditions  of  the  service,  in  order  to  get  at  a  true 
comparison.  The  static  test  is  such  a  means.  Besides  this  it 
gives  you  actually  the  same  pressures  for  the  same  'movement  as 
in  ordinary  service.  This  is  not  only  correct  from  a  theoretical 
standpoint,  but  has  been  proven  to  be  a  fact  by  one  of  the  gear 
manufacturers,  who  has  made  very  careful  tests  in  this  respect. 
If  you  could  get  a  gear  without  any  weight  at  all,  the  two  results 
would  be  exactly  alike,  while  in  the  drop  test  a  great  deal  of 
energy  of  the  comparatively  light  drop  is  taken  by  the  mass  of 
the  gear  without  ever  reaching  the  anvil. 

The  springs  under  the  anvil  do  not  perform  any  function 
in  the  test.  They  were  simply  put  there  so  as  to  exclude  differ- 
ences of  the  sub  soil  in  different  localities.  Such  a  heavy  anvil 
has  been  chosen,  so  that  there  actually  would  be  no  movement 
when  the  drop  strikes,  although,  it  is  resting  on  springs. 
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MR.  GEORGE  L.  HARX^EY :  Doesn't  the  drop  test  com- 
pare very  favorably  with  the  engine  test,  where  the  coupler  is 
rigid  to  the  tender,  or  on  the  head  end  of  the  engine  without  any 
spring  in  it  ?  Isn't  the  drop  liammer  test  fairly  comparable  with 
that  ? 

]\IR.  A.  STUCKI :  I  do  not  think  so,  because  in  one  case 
you  have  a  great  mass,  moving  comparatively  slow,  while  with 
the  drop  test  you  have  a  very  small  mass  striking  at  a  tremend- 
ous speed,  s  )  that  the  momentum  of  the  gear  plaA'S  a  very  impor- 
tant part. 

The  dead  weight  of  the  cars,  it  is  true,  has  during  the  last 
fifteen  years  been  greatly  increased ;  however  the  proportion  be- 
tween dead  weight  and  paying  load  has  greatly  been  decreased. 

We  all  agree  that  we  can  not  build  the  different  gears  to 
one  compression  line,  neither  will  the  same  gear  always  give  the 
same  line,  but  none  the  less  we  should  know  what  is  considered 
the  best  practice,  so  that  everybody  can  work  in  this  direction. 

It  is  the  heavy  blow  that  breaks  the  car.  Vmt  as  ]\Ir.  Stark 
has  pointed  out,  a  shock  may  only  start  a  fracture  without  being 
noticed,  and  without  apparently  hurting  the  car.  But  the  dam- 
age is  done  and  this  initial  fracture  is  sure  to  spread  and  to 
weaken  other  parts  until  the  car  is  unsafe  for  the  service. 

-To  increase  the  travel  to  the  extent  as  suggested  by  Mr. 
Waugh  could  not  be  done  \\ith  the  present  standard  construc- 
tion, as  the  overhang  for  such  a  heavy  coupler  head  is  great 
already,  and  I  am  inclined  to  believe  that  a  much  better  sugges- 
tion was  made  wdien  it  was  pointed  out  that  a  fairer  handling  of 
the  cars  should  be  insisted  on.  This  would  remedy  the  evil  just 
where  it  exists. 

Friction  is  not  the  only  medium  which  can  be  used  to  obtain 
a  none-recoiling  high-capacity  draft  gear.  Licjuids  and  other 
elements  could  be  used,  but  so  far  none  has  proven  to  be  prac- 
tical. 

My  statement  that  75  ])er  cent  of  the  wooden  cars  shopped 
had  to  undergo  repairs  on  the  draft  gears  or  their  attachments 
has  been  misunderstood.  This  percentage  referred  to  the  num- 
ber of  cars  while  the  percentage  of  the  cost  is  about  25  per  cent, 
as  correctly  stated  by  Mr.   Kleine.     I  thank  you. 

L'i'OX  .MCJTIOX.  Adjourned. 
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M  and  Bronze  (astinss  ol  [mj  De5([iption. 

En?ine  km  and  (ar  Journal  Bearinjs  a  ipedaltf 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 


THE  KELSO  COUPLER. 


Meets  fully  ALL 
the  requirements  of 
the  Safety  Appli- 
ance Law  and  of 
the  rules  of  the  M. 
C-   B.   Association. 

Manufactured  only  by 


<3ti3' 


+ 


The  Kelso 
"  lockset  "  is 
a    real    one. 

Dispenses 
with  acrobatic 
work    by  the 

switchman. 
Equally  posi- 
tive "lock-to- 
the  lock." 


+ 


THE  McCONWAY  &  TORIEY  CO., 

PITTSBURGH,  PA. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of   the 

PiNTSCH    SySTEM 

under  all    condi- 
tions of  service 


m^mm^ 


uimwr 


Latest  Mantle  UMPTrPEN?3500 

'HourlyConsumption  2,12 Cubic ff 
■■Gandle  Power  99.5" 
J.G.Denton   Professor 
Engineering  Practice, 
Stevens  Institute,  Hoboken.N.J. 
COST  UPER  HOUR. 


^2  RECTOR  SL^ry-CAi?  /JEATING  AJ^^UG^Tm^^^NE 


NEWYORK.N.Y. 


LATROBE  STEEL  &  COUPLER 

CO. 

MANUFACTURERS  OF 

LATROBE,   MELROSE  &  CHICAGO  ALL-STEEL 

COUPLERS  &  STEEL  CASTINGS. 

WORKS;                                                                                    MAIN    OFFiCE: 

MELROSE  PARK,  ILLS.                            1200  Girard  B!da.,  PHILADELPHIA 

Branch  Of'ice;     1720  O.d  Colony  BIdg.,  CHICAGO. 

THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND,    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFiCE.  71  BROADWAY,  NEW  YORK. 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS,    ST.    PAUL,    WASHINGTON,  D.  C. 


Damascus  Brake  Beam  £o., 

...Manufacturers  of... 

"Damascus  and  Waycott"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 

Peerless  Rubber  manufacturing  £o. 


Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment 


New  York. 


HRADL.IQHTS 

No  Sweat  Signal  Lamps 

Herculean  No.   l8  Steel  Signal  Lamps 

Long   Burning  Founts  for  Switch  and  Semaphore  Lamps 

Headlight  Burners  and  Reflectors 

THE    DRESSEL  RAILWAY  LAMP  WORKS 

3866  to  3878  Park  Avenue,  NEW  YORK 

CHICAGO  RICHMOND  ST.  LOUIS  SAN  FRANCISCO 


BUST  PROOF  STEEL  HOSE  CLAMPS 

For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.    R.    CLANCY 

SYRACUSE,    N.    Y. 

tS&°  Send   for   Blue   Prints  and   Samples. 


STANDARD  STEEL  CAR  COMPANY 

NEW  YORK:  GENERAL  OFFICE:  WORKS:  CHICAGO: 

170  Broadway.  Frick  Building,  Pittsburg,  Pa.     Butler,  Pa.         Fisher  Bidg. 

STEEL   AND    COMPOS8TE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS.   BOLSTERS,  BRAKE  BEAMS,  ETC. 
Capacity,  30,000  Cars  per  Annum.      Write  for  Detailed  Information. 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUN  DS 

CAPACITY 

Has  ail  the 
Points  of  a 
Perfect  Gear 

SI/YVRLE 


DRAWBAR  ATTACHMENTS 


im 


RELIABLE 

TANDEM 
SPRING    GEARS. 

6|x8,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 


THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    fo'i    Catalos. 


CLEVELAND,    OHIO 


Xlie    Standard    Coupler    Conapany 

announces  the  removal  of  its  New  York  office  from  1 60  Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church). 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 

is  now  in  use  by  226  companies. 

The  SESSIONS-STANDARD  FRICTION   DRAFT  GEAR 

is  now  in  use  by  117  companies. 

Both     macie     toy    Standard    Coupler   C:ompany. 


TO  INCREASE  YOUR  OUTPUT  USE 

VULCAN  HIGH   SPEED   STEEL. 

Always  the  Same.    Absolutely  Uniform.    Eveiy  Bar  Guaranteed- 
Crucible  Tool  Steels  to  Meet  all  Requirements- 

MANUFACTURED     BY 

VULCAN  CRUCIBLE  STEEL  CO. 

OJP    JPITTSBXJKO 

General  Office  and  Works.  ALIQUIPPA,  PA. 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 


Pressed  Steel  Gar  Company 


DESIGNERS    AND    BUILDERS    OF 

STEEL    PASSENGER    CARS 
AND    TRUCKS 

FOR 

STEAM  AND  ELECTRIC  SERVICE 


STEEL    CAR    FOR     ELEVATED    AND    SUBWAY    LINE 

Steel  and  Composite  Freight  Cars 
Mine  Cars  Tank  Cars 


Pressed  Steel  Specialties 

Pittsburgh,    New   York,  Chicago,   Atlanta,    St.   Louis, 
Mexico  City,   Sydney,   N.  S.  W.,   Buenos  Aires. 


"^mh,! 


SUYDAM'S  Protective  PAINTS 

for  \\($  {.m  ^^  Mral  M  M 


■MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST    AND  BUTLER  STS., 

BELL     PHONE.   343   FISK.  PITTSBURGH,    PA. 


the  wonderful  things  which  are  being  accomplished 

by  the  use  of  The  Dukesroith  Air  Brake  Control  System. 

We  will  gladly  mail  our  magnificent  catalogue  to  any 

,   railroad  man  on  application.     Oar  Straight  Air  Control 

Valve  will  positively  perform  wonders  when  compared 
With  any  other  air  brake  device,    j^     ^     ^     J^     ^ 

THE  DUKESMITH  AIR  BRAKE  COMPANY 

WABASH     BUILDING.     PITTSBURGH.     PA. 
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SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  UNSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY- 


CHICAGO,  ILL  JAMES  B.  SIPE  &  CO,  Allegheny,  pa, 


FOR    SALE 


Damascus  Bronze  Co.  Pittsburg.  p»>. 


Damascus  Nickel  Bronze  Locomotive 
Casting  are  guaranteed  to  give  50  % 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  cut  or  char  a>.n  axle 
or  pin.       0    0    i»    is    &    &    & 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals  —All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE.' 


BRAffD. 


NATIONAL    TUBE   COMPANY 


Manufacturers  of 


a? 


High  Grade  Wrought  Iron 
fk\  And  Steel 

Tubular  Goods. 

Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 


Locomotive  Boiler  Tubes. 

Arch  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 


Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 

SALES  OFFICES  i 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg,  Pa. 

Battery  Park  Building.  Pennsylvania  Building.  Frick  Building. 

Chicago,  III.  San  Francisco,  Cal. 

115  Adams  Street.  Crocker  Building. 

GENERAL  OFFICE  :  General  Agent  for  the  Southwest 

PITTSBURG,    PA.  NATIONAL  TUBE  WORKS  CO., 

Frick  Building.  Chemical  Building,  St.  Louis,  Mo. 


Gould  Coupler  Co. 


orncES 

341-347  Fifth  Avenue, 

New  York. 
The   Rookery,   Chicago. 

Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast   Steel,   Depew*  N.  Y. 


Gould  Friction  Draft  Gear 
Gould  Couplers  Crown  Bolsters 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Ma..chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  wS^^L,  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  Rochester,  n'^y°''^p?tts burgh,  pa 

505  preble  ave.  sayre,  p^.  cleveland.  o. 

Allegheny,    Pa.  new  york  city,  n.  y. 

Jimmion,  master  Car  Buildm! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \\\//  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  and 
freight  equipment.  •^"        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Seel   Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 


\A/RITE     FOR    SM/V\F»LE     OF" 


St&brite  Front  End  Paint 

iy\f\nE,    B'v 

Chas.  R.  Long,  Jr.  Company 


INCORPORATED- 
MANUFACTURERS  OF 

RAILWAY,  STATION   AND 


BRIDGE  PAINTS.  LOUISVILL-E,    KY. 


l^M'l -l^i." 


Nathan  Manufacturing  Co. 

92  and  94  Liberty  Street,  New  York. 
485  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High=Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCY     FOR  THE 

Coale    Muffler    O    Safety    Valve    Co.,   Inc. 


l,»M'l^\CI.'<.Cll'l.l-i/'l.f 


PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSBURGH,  PA. 


LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


A  catalog  or  call  by  Representative 
for   the  asking.     0     &     ^     &     0 

Hoiflesteai  Yalve  Mfj.  Co., 

Works:  Homesteail,     Pittsburgh,  Pa. 


CHARLIES  G.  smiTH  CO. 

Machine  to^  Tools, 

BORING   AND  TURNING  MILiUS 

iVIILiLiiNG     MACHINES,     flliU     K^NDS, 
TUHHET    LiATHES,    (Veptieal    and    Hori- 
zontal,) 
ENGINE     LiATHES, 
EMERY  GRINDING   MACHINERY. 
BATH  UNIVERSAL!  GRINDERS. 


Park  Building, 


Pittsburgh,  Pa. 


FRANKLIN 


AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
->   KELLER  RIVETING  AND  CHIPPING 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C,  with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


HAMMERS. 


LITTLE  GIANT 

DRILLS  ARE  MADE 

IN  13  SIZES 


^a^ 


CHICAGO 


NEW  YORK 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  CAR  HEATING  and  LIGHTING  CO. 

MANUFACTURERS  OF  ELECTRIC, 
STEAM  AND  HOT  WATER  HEATING 
APPARATUS    FOR  RAILWAY  CARS. 


EDISON  STORAGE  BATTERY  FOR  _  CATALOGUES  AND  CIRCULARS 

RAILWAY  CAR  LIGHTING.  ^  CHEERFULLY  FURNISHED. 

WHITEHALL  BUILDING.    17  BATTERY  PLACE,    NEW  YORK. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 


FOR 


BEARINGS  "^"^  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


■Philosophy  of  Protective  Paint- 


A  practical  treatise  on  the  subject  of  protective  paint  by  a 
practical  paint  man.     Write  for  free  copy  No.  B. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 

TOWER  &  CLIMAX  COUPLERS 

In  Malleable  Iron  or  Cast  Steel. 

Malleable  Castings  for  Railroad  Purposes. 


The  National  Malleable  Castings  Co. 

Cleveland,         Chicago,         Indianapolis,  Toledo,  Sharon. 


"  "^^^stin^hduse  ' 


The  Wcstinghouse  Air  Brake 

Is  not  merely  an  auxiliary  apparatus,  but 
a  controlling  element ;  not  merely  a  neces- 
sary expenditure,  but  a  dividend-earning 
asset 

The  Westinghouse  Air  Brake  Company,  Pittsburg,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


ROTARY  SNOW  PLOW 

For  removing  snow  of  any  character  and  depth,  quickly, 

easily,  and  with  no  danger  to   equipment  or 

men,  without  spreading  the  rails  or 

damaging  the  bridges. 

American  Locomotive  Company 


111  Broadway 


NEW  YORK  CITY 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President. 

MANUFACTURERS  OF 

**Reinforced  Corrugated 
Asbestos  Roofing  and  Sheathing" 

Asbestos  "Century"  Sheathing  and    Shingles. 

Asbestos    Railway  Wool  Packing  Waste  and 

Supplies  ^1^  Cotton  Waste  for  Wiping. 

Perfection     Journal     Box  /JS  Train  Pipe  Coverings. 
Packing  (Patented  i  Papers,  Packing's,  Etc. 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN.         -        -        PA. 


NILES  RAILWAY  TOOLS 


Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 


No.  8  Double  Axle  Lathe  usin  High-Power  Pieel  Tool 


NILES-BEMENT-POND  CO. 


Trintiy   Building 
111    Broadway,   New  York 


Pittsburg   Office 

Frick    Building 


M.  M.  CocHRAX,  President. 

W.  Hakry  Brown,  Vice  Pre.sident. 


John  H.  Wurtz,  Secretarvaiid  Treasurer 


WASHINGTON  COAL  &  COKE  CO. 

General  Office:     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 


YOUGHIOGHENY 
COAL. 


STEAM. 


GAS. 


COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &,  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.  R.  HYN  DM  AN.  Ass't  Sales' Agt. 


J.    L.    HtJKILL.  R.    F.    HUNTE3R,  S.   L.    liASSETT, 

FRBST.  Ac  TRaAS*  V.    PRE19T.  SBO'T 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD,  MILL  and 


GEKERAL    SUPPLIES. 

311-315   FIRST  AVENUE, 

PITTSBURG,  PA. 

AGENTS    FOR    .    .    . 

GtJTTA   PEROHA  AND  RUBBER   MFG.  CO. 

NORWICH  BEL-r  MiTQ.  CO.  j^^^^^  TELEPHONES 

FORSTEKS'   SPLIT   r-ULLEYS. 

COURT   3051 
ACME    BALL   BEARING    JACKS.  .. 

aoBa 

INTERLOCKING    BRAKE   SHOE. 


Speck,  Marshall  &  Co. 

Dealers  in 

MILL,  MINE  AND  RAILROAD 

SUPPLIES 


H 


]  WATER 

OSC  (STEAM 

^^^^^^   )  ACID 


AIR    BRAKE    HOSE 

Selling    representatives    for 
The  B.   F.  Goodrich   Co., 
New  York  Leather  Belting  Co. 

314   SECOND    AVE.,  PITTSBURGH,    PA. 

Bell  Phone   1572  Court. 


iTiHE  RICHT  WAY. 


¥. 


TO    STAY    ALL    LOCOMOTIVE    FIKE    BOXES 
TO    OBTAIN    GREATER    SERVICE    RESULTS 
TO     OVERCOME     STAYBOLT     BREAKAGES  K 
TO  LESSEN    COSTS  OF    FIREBOX    REPAIRS 

IS  TO 

SPECIFY-ORDER-APPLY 
The  Tate  Flexible  Staybolt  | 

TO    ALL    FIREBOXES 

J\  USE  OS  OVER  SMTY  RAILROADS 

Its  Function  is  to  hold  the  Firebox 
Plates  Securely  together  and 
Accomodate  itself  to  the  Unequal 
Expansion  of  the  Plates  in  Service 

"The  Perfect  Stay" 


PITTSBURGH.  PA,  U.S.A. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Si£(nal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwzwy  Lubrication  a^  Specialty, 

CirtLEINA  R^^ILW/A'V  SrtF='ETV  Oil- 
Made  especially  for  use  in  lieadliglits,  Cab,  Classification  and 
Tail-lights,  and  for  Switch  and  Semaphore  Lamps.  Burns  equally  well 
with  the  long  time  as  with  the  one  day  burner,  with  or  without  chim- 
ney, as  the  burner  requires.  Is  pure  water  while  in  color;  high  fire 
test;  low  cold  test,  and  splendid  gravity. 
Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT 


THE 

BETTER   KIND 

OF 

Malled«.ble   Cd^stings 

ST  RONG— CLEAN— TRUE 

" — The  ability  to  furnish  you  railroad- 
car  and  general  MALLEABLE  IRON  CAST- 
INGS of  the  finest  quality  is  unsurpassed. 
Quick  delivery  too — when  required. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 


INDEX— ADVERTISERS. 


NAME  Page 

American  Brake  Shoe  A  Foundry  Co.       iii 

American  Locomotive  Company viii 

Butler  Drawbar  Attachment  Co xviii 

Chicago  Pneumatic  Tool  Co v 

Clancy,  J.  R xvii 

Damascus  Brake  Beam  Co xvii 

Damascus  Bronze  Co Cover 

Dixon,  Jos.,  Crucible  Co vi 

Dressel  Railway  Lamp  Works xvii 

Dukesmith  Air  Brake  Co Cover 

Flannery  Bolt  Company  ....; xi 

Forest  City  Paint  <&  Varnish  Co svi 

Fort  Pitt  Malleable  Iron  Co xii 

Franklin  Manufacturing  Co viii 

Galena  Signal  Oil  Co xii 

Gold  Car  Heating  &  Lighting  Co vi 

Gould  Coupler  Company ii 

Homestead  Valve  Mfg.  Co iv 

Hukill-Hunter  C(jmpany x 

Latrobe  Steel  &  Coupler  Co xvi 

Lawrenceville  Bronze  Co xv 

Long,  Chas,  R.  Jr.  Co iii 

Magnus  Metal  Company vi 

Manning,  Maxwell  &  Moore iii 


NAME  Page 

McConway  &  Torley  Company xv 

McHwain,  .1.  D.  &  Co xiv 

Nathan  Manufacturing  Co iv 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co vi 

National  Tube  Company i 

Nilerf-Bement  Pond  Co ix 

Peerless  Rubber  Mfg.  Co xvii 

Pittsburgh  Coal  Co iv 

Pressed  Steel  Car  Co xx 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lightin     r-o...     xvi 

Sipe,  James  B.  &  Co cover 

Smith,  Chas.  G.  Co v 

Speck,  Marshall  &  Co x 

Standard  Coupler  Co xix 

Standard  Steel  Car  Co xviii 

Suydam,  M.  B.  Co cover 

Union  Steel  Casting  Co xix 

Vulcan  Crucible  Steel  Co xix 

Washington  Coal  and  Coke  Co ix 

Westinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co....       vii 
Westinghouse  Machine  Co vii 


J.  D.  MclLWAIN  &  COMPANY 

208  THIRD  AVENUE,  PITTSBURGH.  PA. 

AGENTS    FOR 

LEVIATHAN  BELTING 

Leviathan  Belting  was  de- 
signed to  be  and  is  constantly 
proving  its  fitness  as  the  most 
reliable  belting  for  both  long 
wear  and  dependableness.  It 
is  made  to  measure  up  to  each 
of  the  four  requirements  of  the 
ideal  belt — strength  against 
stretching — ample  traction — 
longevity  and  imperviousness 
to  its  surroundings.  It  is 
coated  .  and  thoroughly  im- 
pregnated with  a  preparation 
which  gives  it  its  tremendous 
traction — (it  delivers  thepow- 
er,  running  slack  as  well  as 
tight), — it  is  so  treated  that 
the  wear  and  tear  of  constant 
use  has  the  minimum  effect  on 
it, — it  is  so  treated  that  its 
environment,  whether  cold  or 
hot,  water,  steam  or  weather, 
will  not  injure  it, — it  is  made 
of  the  strongest  possible  ma- 
terial to  give  strength  against 
stretching — cotton  duck,  in 
long  lengths,  specially  woven, 
carefully  folded  and  stitched. 


Il5-ft.  X  60-in.   X  10   Ply 

LEVIATHAN     BELTING 

AT  THE  PLANT  OF  THE 

AMERICAN 
CAR   AND    FOUNDRY  CO. 

DEPEW,    N.   Y. 
PUT  ON,    JANUARY  1894 
STILL    IN  USE- 
IN  GOOD   CONDITION 


Agents  also  for 

Acme  Uncoupiing  Device,  Jackson  Belt  Lacing  Machine  and 
Supplies,  Norton  Ball  Bearing  Screw  Jacks,  Buckeye  Lights  and 
Heaters,  Swain  Lubricators,  General  Transmission  Supplies. 


MILL,  MINE  AND 
CONTRACTORS' 


SUPPLIES 


J.  D.  MclLWAIN  &  COMPANY 


OFFICIAL  PROCEEDINGS 

ef  the 

Railway  Club  qf  Pittsburgh. 

ORGANIZED  OCTOBER  l8.   1901. 


OFFICERS,  1906 -1907 


President. 
H.  W.  WATTS,  M.  C.  B  ,  Monongahela  Connecting  Railroad,  Pittsburgh,  Pa. 


First  Vice-President. 

D.  J.  REDDING,  M.  M  ,  l'.&  L.  E.  R.  R. 
Co.,  McKees  Rocks.  Pa. 

Second  Vice-President. 

F.  R.  McFEATTERS,  Supt.  Union  R.  R. 
Co.,  Port  Perry,  Pa. 

Secretary. 
J.  D.  CONWAY,  C.  C.  to  S.  M.  P.,  P.  &  L. 

E.  R.  R.  Co.,  Pittsburgh,  Pa. 
Trecuiurer. 

J.  D.  McILWAIN.  President,  J.  D.  Mcll- 
wain  &  Co.,  Pittsburgh,  Pa. 

Executive  Committee. 
L.  H.  TURNER.  Supt.   Motive   Power, 
P.  &  L.  E.  R.  R.  Co.,  Pittsburgh,  Pa. 

F.  H.  STARK,  Supt.  of  R.  S.,  Pittsburgh 
Coal  Company,  Coraopolis,  Pa. 
GEORGE  T.  BARNSLEY,  County  Road 
Engineer,  Pittsburg,  Pa. 


Finance  Committee. 

D.  C.  NOBLE.  Prest    Pittsburgh  Spring 
&  Steel  Co.  Pittsburgh,  Pa. 

H.  V.  PORTER.  C.  C.  to  P.  A.,  B.  &  L.  E. 
R.  R.  Co.,  Pittsburgh,  Pa. 

CHAS.  LINDSTROM,  Chief  Engr.,  Press- 
ed Steel  (;ar  Co.,  Pittsburgh   Pa. 

Membership  Committee. 

A.  M.  SCHOYRR.   Genl.   Supt.,  Penna. 
Lines  West,  PUlsburgh,  Pa. 

D.  M.   HOWE.   Rest.   Mgr.,   Jos.  Bi. 'son 
Crucible  Co.,  Pittsburgh,  Pa. 

E.  W.  SUMMERS,   Structural  Engineer, 
Pittsburgh,  Pa. 

A.    STUCKI.     Mechanical     Consulting 
Engineer,    Pittsburgh,   Pa. 

G.  P.   SWEELEY,    M.  M.,  Penna.  Lines 
West,  Northside,  Pittsburgh,  Pa. 


Pittsburgh,  Pa.,  Jan.  24.  1908. 
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PROCEEDINGS  OF  MEETING. 

JANUARY  24th.  1908 

The  meeting  was  called  to  order  at  the  ]\Ionongahela  House, 
Pittsburgh.  Pa.,  at  8  o'clock,  P.  M.  with  President  H.  W.  W'atts 
in  the  chair. 


go  Proceedings  Railway  Club  of  Pittsburgh. 

The  following  gentlemen  registered : 

MEMBERS. 


Alexander,  J.  R. 
Atwood,  J.  A. 
Bealor,  B.  G. 
Bigham,  C.  G. 
Blest,  M.  C. 
Bollinger,  C,  Jr. 
Brand,  Thos. 
Bruff,  J.  C. 
Butts,  G.  W. 
Cassidy,  D.  E. 
Charles,  John  G. 
Chittenden,  A.  D. 
Cole,  Jewett. 
Courtney,  D.  C. 
Conway,  J.  D. 
Cox,  P.  L.. 
Curtis,  H.  C. 
Dambach,  C.  O. 
Dashiell,  J.  W. 
Dawson,  W.  J.,  Jr. 
Drayer,  U.  S. 
Ferguson,  Oliver  G. 
Gallaher,  A.  H. 
Gallinger,  Geo.  A. 
Gano,  J.  H. 
Gardner,  H. 
Gibson,  J.  A. 
Gilg,  Henry  F. 
Gray,  R. 

Henderson,  J.  W. 
Hetherington,  S.  C. 
Hood,  D.  G. 
Howe,  D.  AI. 
Irwin,  O. 
Jefferson,  E.  Z. 


Kennedy,  Jas. 
Keyser,  R.  H. 
Knickerbocker,  A.  C. 
Kissinger,  C.  F. 
Kinter,  D.  H. 
Krause,  Julius. 
Eanghorst,  C.  W. 
Lent,  John  F. 
Lobez,  P.  L. 
Long,  R.  M. 
Lortz,  E.  A. 
Lowry,  R.  N. 
Lynn,  Samuel. 
Malloy,  M.  A. 
Mason,  E.  F. 
Mavis,  J.  A. 
Mawhinney,  AL  S. 
Miller,  C.  W. 
Minor,  H.  C. 
Mitchell,  A.  G. 
Murphy,  W.  J. 
McConnell,  C.  H. 
McGaughey,  C.  L. 
McTlwain,  J.  D. 
McKee,  Frank  W. 
McMaster,  H.  W. 
McMaster,  R.  T. 
McNulty,  F.  M. 
Neely,  J.  L. 
Norton,  D.  S. 
Gates,  Geo.  M. 
Peach,  W.  M. 
Pearce,  R.  M. 
Piatt,  A.  T. 
Porter,  H.  V. 


New  Members. 
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Redding,  D.  J. 
Rinehart,  H.  W. 
Ryan,  W.  F. 
Siieck,  H.  G. 
Shaler,  Fred  J. 
Shannon.  Chas. 
Smith.  M.  A. 
Stafford,  B.  E.  D. 
Stark,  F.  H. 
Stewart.  C.  A. 
Stucki.  A. 


Arthur,  C.  A. 
At  wood,  W.  B. 
Clark,  John. 
Chfford,  M.  J. 
Code,  J.  G. 
Deckman,  E.  J. 
Douglas,  H.  T.,  Jr. 
Gale,  G.  W. 
Gray,  C.  B. 
Griswold,  W.  W. 
Hakanson,  Walter. 
Hasfield,  W.  G. 
Hoest,  H. 
Hoopes,  E.  L. 
Hurley,  W.  S. 
Ireland,  W.  G. 


Summers,  E.  W. 
Svveelev,  G.  P. 
Travis,'  O.  H. 
Tucker,  John  L. 
Turner,  L.  H. 
Warnock,  H.  R. 
Watts,  H.  W. 
Woodside.  S.  P. 
Worthington,  B.  A. 
Yohe.   J.   B. 
Young,  W.  W. 


VISITORS. 


Kull,  W.  A. 
]\Iackenzie.  P.  E. 
Mann,  L.  B. 
Newsom,  H.  H. 
Noble,  H.  S. 
Porter,  R.  L. 
Pringle,  Arthur  D. 
Purdy,  W.  F. 
Raucii,  T.  T. 
Robbins,  F.  S. 
Rohback,  W.  L. 
Rutzky,  B.  E. 
Smith,  E.  W. 
Smith,  Sion  B. 
Titus,  A.  P. 
Walker,  J.  W. 


Waring,  F.  M. 

The  minutes  of  the  last  meeting  being  in  the  hands  of  the 
printer,  the  reading  of  them  was  dispensed  with. 

The  Secretary  read  the  following  list  of  proposals  for  mem- 
bership : 

Christiansen.  A..   Chief  Engr..   Standard   Steel  Car  Co.,   Butler, 

Pa.     Proposed  by  F.  T.  Reese. 
Clark,  Chas.  H.,  Mech.  Engr.,  E.  W.  Summers.  Farmers  Bank 

Bldg.,  Pittsburgh,  Pa.     Proposed  by  E.  W.  Summers. 
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Degener,  P.  A.,  Dempcy-Degener  Co.,  Empire  Bldg.,  Pittsburgh, 
Pa.     Proposed  by  J.  D.  Conway. 

Field,  Arthur  V\\,  Genl.  Sales  Agent,  Standard  Motor  Truck  Co., 
Frick  Annex,  Pittsburgh,  Pa.     Proposed  by  F.  T.  Reese. 

Fuller,   Geo.,   Corning   Draft    Gear,    Fisher   Bldg.,    Chicago,    111. 
Proposed  by  J.  D.  Conway. 

Hurley,  Wm.   S.,  Yard  :Master,  B.  &  O.  R.  R.  Co.,  4823  Blair 
St.,  Pittsburgh,  Pa.     Proposed  bv  \\'.  F.  Rvan. 

Lair.  H.  J..  Fore.  Car  Dept.,  St.  Clair  Terminal  R.  R.  Co.,  Blair 
Station,  Pa.     Proposed  by  A.  A.  Burkhard. 

Lehr,  Harry  W.,  Asst.   Fore.   Car  Insp.,   P.  R.  R.,  224  Carver 
St.,  Pittsburgh,  Pa.     Proposed  by  Robert  H.  Blackall. 

Xagle,  Wm.  E..  Jr.,  Rep.  Celfor  Tool  Co..  Keenan  Bldg.,  Pitts- 
burgh, Pa.     Proposed  by  D.  J.  Redding. 

Sager,  Wm.  B.,  Yard  ^Master,  Monongahela  R.  R.,  Brownsville, 
Pa.     Proposed  by  D.  H.  Kinter. 

Speck,  H.  J.,  Genl.  Foreman,  P.  C.  C.  &  St.  L.  Ry.  Co.,  Denni- 
son,  Ohio,  Box  731.     Proposed  by  J.  T.  Giles. 

Taylor,  C.  A.,  Agent,  ^Mineral  Oil  Paint  Co.,  ]\IcChesney  Bldg., 
Pittsburgh,  Pa.     Proposed  by  F.  J.  Reeve. 

W^olf,  Joseph  C,  Cashier  Oliver  Station,  Penna.  R.  R.  Co.,  309 
So.  Third  St.,  Duquesne,  Pa.     Proposed  by  S.  N.  Nickerson. 

The  President  announced  that  an  arrangement  was  agreed 
to  whereby  the  officers  were  to  meet  each  evening  at  the  Hotel 
prior  to  the  regular  meetings  for  the  consideration  of  any  mat- 
ters that  might  be  of  interest  or  to  the  advantage  of  the  Club, 
and  gave  an  account  of  the  meeting  of  the  officers  this  afternoon, 
and  an  outline  of  the  work  the  committees  expect  to  accomplish, 
calling  especial  attention  to  the  fact  that  the  advertising  in  the 
Proceedings  form  a  considerable  part  of  the  financial  support  of 
the  Club  and  asking  members  to  interest  themselves  in  securing 
advertising  for  the  magazine. 

The  Secretary  read  a  number  of  communications,  among 
them  the  following  : 
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PENNSYLVANIA  LINES 
West  of  Pittsburgh. 

Pittsburgh,  Pa.,  January  22,  1908. 
Mr.  J.  D.  Conway, 

Secretary,  Railway  Ckib  of  Pittsburgh, 
P.  e^  L.  E.  R.  R.  Office,  City. 
Dear  Sir : 

Owing  to  absence  from  the  office  I  am  just  in  receipt  of  your 
very  kind  invitation  to  attend  the  banquet  of  the  Chib  on  Friday 
evening. 

I  regret  exceedingly  that  a  prior  engagement  will  prevent 
my  accepting  the  invitation  and  listening  to  Mr.  Worthington's 
paper,  wdiich  I  am  sure  will  be  both  interesting  and  instructive. 

Such  organizations  as  your  Club,  having  meetings  conducted 
on  the  lines  you  have  adopted,  are  most  valuable  factors  in  the 
railway  world  and  should  receive  every  encouragement  possible. 
Yours  truly, 

A.  B.  Starr. 

PRESIDENT:  At  our  November  meeting  among  those 
who  took  part  in  the  discussion  was  our  friend  and  fellow-mem- 
ber, Mr.  A.  W.  Slocum.  It  was  a  distinct  shock  to  all  of  us  when 
we  learned  of  his  death.  The  Chair  will  appoint,  with  your  per- 
mission, as  a  committee  to  prepare  suitable  memorial  resolutions 
]\Iessrs,  Jas.  D.  Rhodes.  J.  W.  Henderson  and  H.  J.  Gearhart. 

We  are  particularly  fortunate  tonight,  gentlemen,  in  having 
with  us  Mr.  Worthington,  and  I  will  ask  him  now  to  read  his 
paper. 

AIR.  B.  A.  WORTHINGTON:  Mr.  President  and  Gentle- 
men : — Before  beginning  my  paper  I  think  it  is  only  proper  that 
I  should  render  ni}'  apologies  for  my  failure  to  be  present  at  the 
meetings  of  the  Club  with  more  regularity  since  I  have  been  a 
member.  I  do  not  know  of  any  medium  of  exchange  of  railway 
ideas  that  is  more  valuable  than  that  which  is  brought  about 
through  this  Club  and  others  like  it.  I  have  read  the  papers  as 
they  have  appeared  in  the  Proceedings  from  time  to  time  with 
great  interest,  and  the  only  excuse  I  can  offer  for  my  absence 
is  that  I  spend  a  great  deal  of  my  time  on  the  road  and  when  I 
am  in  Pittsburg  it  has  not  always  been  convenient  foi"  me  to  at- 
tend as  often  as  I  would  like  to. 
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TONNAGE  RATING  OF  LOCOMOTIVES. 


i;y  MR.  p..  A.  worthin(;ton,  vice  pres.  and  gknl.  mgr. 

WABASH-PITTSBURGH   TKR.   RY.    CO. 

The  subject  of  tonnage  rating  of  locomotives,  as  is  well 
known,  is  one  involving  a  great  many  complications,  and  for  this 
reason  no  two  railroads  in  the  countrv  today  have  adopted  the 
same  system,  yet  the  bases  underlying  the  various  systems  in 
use  are  practically  the  same. 

A  ver}'  simple  and  inexpensive  system  of  engine  rating  can 
be  prepared  on  a  uniform  basis,  for  any  railroad,  that  will  give 
excellent  results  in  practice,  with  no  cost  for  installation,  ex- 
cepting the  mere  expense  of  having  the  engine  charts  calculated 
and  putting  the  system  into  effect,  as  hereinafter  outlined. 

With  your  kind  indulgence,  we  shall  subsec[uently  go  deeper 
into  the  subject  and  describe  a  more  complete  system  of  tonnage 
rating  which  has  been  in  use  for  the  past  nine  years  on  the  Lines 
of  the  Southern  Pacific  Company,  the  installation  of  which  was 
under  my  charge,  and  during  a  period  of  four  years  my  atten- 
tion was  devoted  exclusively  to  the  work,  including  the  making 
of  train  tests  on  the  various  divisions  of  the  road,  for  the  pur- 
pose of  noting  how  closely  our  theoretical  calculations  checked 
with  actual  practice,  before  inaugurating  what  has  since  proved 
to  be  a  verv  complete  system  of  engine  rating. 

It  is  probably  imnecessary  to  suggest  that  any  system  of 
engine  rating  that  does  not  consider  both  elements,  viz :  Speed 
and  Load,  will  not  meet  with  modern  railroad  requirements.  We 
are  all  familiar  with  the  unfortunate  experiences  of  railroads 
that  have  rated  locomotives  solely  on  the  tonnage  basis,  regard- 
less of  the  speed  that  the  trains  were  required  to  make,  the  re- 
sult being  overloaded  engines,  excessive  delays  on  the  road,  and 
utter  demoralization  of  train  service. 

Perfection  in  train  loading,  however,  is  the  greatest  load 
that  can  be  taken  at  the  speed  required,  which,  it  follows,  is  the 
most  economical  load,  and  as  the  attainment  of  this  object  is 
fraught  with  many  local  complications,  it  is  important  that  all 
of  the  factors  which  have  a  bearing  on  train  movement  on  each 
freight  run   should  be  carefullv  considered. 
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Because  of  the  varying  conditions  of  weather,  the  changing 
concHtions  of  a  locomotive  from  good  to  poor,  and  the  difiference 
in  the  capacity  antl  the  fluctuating  conchtion  of  car  equipment, 
(the  larger  capacity  cars  having  a  higher  load  per  axle,  showing 
a  lower  resistance  per  ton  of  load  than  lighter  capacity  cars,  as 
I  will  hereinafter  explain),  the  question  of  engine  rating  is  Cjuite 
complex,  and  the  very  best  that  can  be  attained  in  practice  is  to 
use  the  best  average  results  evolved  from  tests  of  acknowledged 
experts  as  a  basis  for  engine  loading. 

Following  this  reasoning,  let  us  assume : 

First :  That  any  system  of  calculation  that  is  designed  to 
reach  a  result  which  is  based  on  mechanical  law.  using  data  for 
the  premises  obtained  from  a  series  of  careful  and  practical  tests, 
with  appliances  that  give  the  measure  of  the  results  in  tangible 
form  for  purposes  of  calculation,  should  be  more  nearly  accurate 
than  mere  "guess-work,"  which  was  formerly  the  practice  in 
engine  loading  before  tonnage  rating  was  established. 

Second :  It  will  prol)ably  be  admitted  by  all  mechanical  ex- 
perts that  the  traction  of  a  locomotive,  under  stated  conditions 
of  piston  speed  and  steam  pressure,  can  be  calculated. 

Third:  It  has  been  demonstrated  by  mechanical  experts 
that  tests  to  determine  train  resistance,  under  varying  conditions 
of  service,  can  be  accurately  measured  by  a  dynamometer,  the 
sensitive  machinery  of  which  registers  the  pull  on  the  draw  bar. 

Fourth  :  ^lechanical  engineers  have  demonstrated  that  indi- 
cator cards  taken  from  locomotives  will  accurately  show  the 
maximinu  pressure  on  the  piston  at  the  beginning  of  the  stroke, 
and  will  show  the  drop  in  the  traction  line  as  the  piston  advances, 
and  when  we  have  taken  a  number  of  these  indicator  cards  from 
locomotives  at  varying  sj^eeds,  an  average  mean  effective  pres- 
sure curve  can  be  plotted,  which  will  show  the  average  working- 
conditions.  In  fact,  such  data  have  been  accepted  by  the  ]\Iaster 
Mechanics'  Association  of  America  and  by  the  leading  locomo- 
tive builders  of  the  country,  from  wdiich  mean  effective  pressure 
curves  have  been  plotted  and  adopted  as  standard. 

Admitting  these  premises,  let  us  now  consider  what  data 
it  is  essential  for  us  to  have  before  us  in  formulating  a  system 
of  locomotive  tonnage  ratino:. 
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In  order  that  the  relation  between  train  speed,  car  load  and 
engine  power  may  be  determined,  it  is  necessary  that  the  follow- 
ing factors  should  be  considered : 

First :  A  formula  for  showing  the  resistance  in  pounds  per 
ton  as  afifected  by  speed.     (See  Diagram  No.  i.) 

Second:  A  curve  that  will  give  the  mean  effective  pressure 
of  steam  in  the  cylinders  at  dilTerent  velocities.  (See  Diagram 
No.  2.) 

Third:  A  curve  to  cover  load  allowance  for  empty  and 
underloaded  cars.     (See  Diagram  No.  4.) 

Fourth:  A  formula  for  determining  the  energy,  or  "mo- 
mentum," stored  up  in  a  moving  train,  which  experience  has 
shown  can  be  reconverted  into  work,  without  loss,  and  its  amount 
for  any  given  velocity  can  be  accurately  calculated. 

Fifth  :  A  formula  for  calculating  the  piston  speed  of  loco- 
motives for  the  purpose  of  connecting  train  speed  with  piston 
speed  to  apply  to  locomotives  having  different  ratios  of  stroke 
to  driver  diameter. 

Si.vtJi:  A  locomotive  rating  chart  (See  Diagram  No.  5) 
on  the  first  five  columns  of  which  are  deductions  at  varying 
speeds  made  from  standard  formulae  for  calculating : 

I. — Piston  speed. 

2. — Velocity  head. 

3. — Engine  traction. 

.4. — Train  resistance — (Calculated  from  Angus  Sinclair's 
formula). 

As  will  be  seen,  this  chart  is  based  on  the  load  in  tons  that 
can  be  pulled  with  each  1000  pounds  of  locomotive  traction  on 
varying  grades  at  different  velocities. 

Taking  up  these  factors  seriatum  : 
First :     Train  Resistance. 

For  rating  purposes  on  "drag''  freight  trains,  it  has  been 
the  practice  to  consider  the  load  that  can  be  hauled  over  the 
ruling  gradient  on  a  freight  run  at  a  speed  of  10  miles  per  hour, 
for  fast   freight  trains  on  Western  roads  at  15  miles  per  hour, 
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and  on  some  of  our  Eastern  roads,  the  speed  over  limiting  points 
with  perishable  freight  trains,  20  miles  per  hour,  the  theory  being 
that  at  all  other  points  on  the  run  where  the  grade  is  lighter,  the 
engine  can  maintain  a  higher  speed  than  over  the  ruling  point. 

Diagram  No.  i  shows  the  Wellington,  the  Baldwin  Loco- 
motive and  the  Sinclair  curves,  these  three  curves  being  more 
generally  adopted  than  others,  although  there  have  been  a  great 
many  resistance  curves  made   from  various  dynamometer  tests. 

The  Southern  Pacific  Company  uses  the  Wellington  curve, 
and  on  the  Wabash  Lines  East  of  Toledo  we  use  the  Sinclair 
curve,  our  principal  reason  being  because  it  is  more  modern,  the 
Wellington  curve  having  been  made  in  1878  from  tests  on  the 
Lake  Shore  &  Michigan  Southern  Railway.  The  curve  made  by 
the  Engineering  News  corresponds  with  data  taken  by  Angus 
Sinclair  with  dynamometer  car  on  the  New  York  Central  Lines. 
On  page  265  of  Henderson's  Work  on  "Locomotive  Operation," 
after  a  careful  analysis  of  various  resistance  curves,  Mr.  Hen- 
derson suggests  the  curve  of  the  Engineering  Neivs  as  being 
preferable  to  all  others.  However,  for  rating  purposes,  it  is  im- 
material which  of  these  curves  we  use,  for  the  reason  that  the 
resistance  in  pounds  per  ton  compares  as  follows : 

At  10  miles  per  hour. 

Wellington  4.80  pounds. 

Engineering  News 4.50  pounds. 

Baldwin    4.66  pounds. 

At  15  miles  per  hour. 

Wellington   5.70  pounds. 

Engineering  News 5.75  pounds. 

Baldwin    5.50  pounds. 

At  20  iviiles  per  hour. 

Wellington 7.07  pounds. 

Engineering  News 7.00  pounds. 

Baldwin    6.33  pounds. 

From  which  it  will  appear  that  the  difference  in  the  load 
that  could  be  carried  (when  we  consider  the  gradient  resistance 
over  the  limiting  point,  which  is  usually  the  greater  part  of  train 
resistance),   as  between  these  three   formulae,  would  be   slight. 
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especially  at  speeds  of  10  and  15  miles  per  hour,  and  unless  we 
go  into  the  refinement 'of  calculating  speed  lines  over  each  freight 
run,  it  would  be  immaterial  which  of  these  resistance  curves 
would  be  used. 

If  we  should  go  into  the  elaboration  of  calculating  speed 
lines,  the  same  as  was  done  b}'  the  Southern  Pacific  Company, 
the  speed  line  made  from  the  Baldwin  curve  would  be  faster 
than  the  Engineering  Nczvs  cnrve,  and  both  of  the  curves  would 
be  faster  than  the  Wellington  curve,  as  the  Wellington  shows  a 
greater  resistance  with  the  increasing  speed,  which  would  mean 
a  slower  speed  line  with  the  increasing  velocity  of  the  train. 

It  might  be  interesting  for  me  to  suggest,  however,  that  in 
our  train  tests  on  the  various  divisions  of  the  Southern  Pacific 
Company,  we  were  unable  to  make  any  better  speed  line  between 
stations  than  the  calculated  speed  line  based  on  the  Wellington 
curve,  which  would  seem  to  justify  the  Southern  Pacific  Com- 
pany in  the  use  of  the  Wellington  curve  which  checked  so  closely 
with  their  practice. 

Second:    Mean  Effective  Pressure  Curve. 

Diagram  Xo.  2  shows  the  mean  effective  pressure  curve 
adopted  by  Schenectady  Locomotive  works,  which  is  taken  at 
85%  of  the  boiler  pressure,  out  to  a  piston  speed  of  about  260 
feet  per  minute.  The  curve  of  the  Master  Mechanics'  Associa- 
tion is  also  shown  taken  at  80%  of  the  boiler  pressure  out  to 
a  piston  speed  of  about  220  feet  per  minute.  The  curve  marked 
"Adopted"  is  a  curve  used  by  the  Southern  Pacific  Company  in 
their  tonnage  rating  system.  The  higher  line  marked  "S.  P." 
shows  the  highest  curve  made  from  indicator  cards  taken  in  a 
series  of  tests  on  Southern  Pacific  locomotives.  It  will  be  noticed 
that  the  mean  effective  pressure  curve  adopted  by  the  Southern 
Pacific  Company  falls  about  on  the  middle  ground  between  the 
curves  adopted  by  the  Schenectady  Locomotive  Works  and  the 
Master  Mechanics'  Association,  from  which  it  would  seem  that, 
for  average  practice,  it  ought  not  to  be  far  astray  when  placed 
midway  between  two  such  standard  authorities.  The  circles 
shown  at  different  points  on  this  chart  were  made  from  indicator 
cards  taken  from  various  engines  on  the  Southern  Pacific  Com- 
pany lines.     It  might  be  argued  that  the  engine  that  would  show 


1 
1 

0 

§    ^ 

1 

Chart  Showing  Ratio  of  Mean  Effective  Pressure 
in  Cylinders  of  Simple  Locomotives 
To  Boiler  Pressure  at  Various  Speeds 

Socramenfo ,  March  4,  1899 

1 

I 

i 

/ 

1 

1 

' 

/ 

/  ,' 

/, 

/',' 

7 

// 

L 

/ 

f 

1 

/ 

t 

'    / 

/ 

/ , 

1 

/ 

,'/' 

1 

/ 

/ 

/  / 

/ , 

1 

/  / 

/ 

J 

•'  / '' 

/ 

/ 

y 

/ 

/ 

■7 

/, 

/ 

// 

,7 

'  1 

/ 

/ 

// 

/ 

i  ' 

'■  1 

/ 

k 

'  / 

/ 

1 

/ 

/ 

J 

/ 

1 

/ 

/ 

I 

/ 

/ 

1 

1 

t 

' 

1 

1 

/ 

/ 

1  1 

/ 

/ 

1  1 

/ 

/ 

y 

I  / 

/ 

/ 

I 

i 

/ 

/  , 

/ 

/ 

7  / 

/ 

/ 

'  /' 

1 

r 

/ 

0 

/ 

/ 

^ 

/ 

/ 

'/ 

/ 
/ 

/ 

/ 

/ 

/ 

^/ 

/ 

, 

/ ' 

'■/ 

/ 

J 

/ 

/ 

/ 

' 

/ 

// 

( 

7 , 

f 

•/' 

/  / 

/ 

/ 

/ 

/ 

/ 

// 

[ 

/ 

,/ 

/ 

, 

/  ,■ 

/ 

/ 

/ 

/ 

'•'/ 

/n 

/ 

-('    '' 

/ 

/ 

^     T 

V 

/ 

/ 

i] 

/  , 

/ 

V 

/' 

/ 

/ 

/  , 

/ 

/ 

/ 

\ 

0 

j 

■^- 

1 

§^-§§              S              8              £5              §              R              ^              §              «: 

> 

Tonnage  Rating  of  Locomotives.  loi 

a  low  line  as  against  the  engine  that  made  the  high  line  would 
show  a  wide  variation  when  we  came  to  apply  the  average  mean 
effective  pressure  curve  for  rating  purposes.  The  answer  to  this 
is, — in  any  system  of  engine  rating  the  system  should  be  based 
on  the  type  of  freight  engine  that  is  most  generally  in  use  on  the 
railroad,  the  piston  speed  of  this  particular  type  of  engine  being 
placed  in  column  I,  diagram  5,  and  a  co-efficient  table  prepared 
on  a  percentage  basis,  which  can  be  easily  done,  based  on  the 
ratio  of  stroke  to  driver  diameter,  covering  engines  of  different 
ratio  from  the  type  of  engine  which  is  used  as  the  basic  engine 
in  the  tonnage  rating  system.  For  compound  locomotives,  a 
mean  effective  pressure  curve  can  be  prepared  by  the  use  of  the 
indicator,  that  can  be  used  just  the  same  as  the  curve  adopted 
for  simple  engines,  for  the  purpose  of  arriving  at  the  traction 
of  compound  engines. 

It  might  be  interesting  to  note  some  tests  made  on  the 
Northern  Pacific  some  years  ago  by  Mr.  E.  H.  McHenry,  one 
of  the  leading  engineers  of  the  country,  showing  the  difference 
in  the  resistance  per  ton  of  an  empty  train,  of  a  train  loaded  to 
two-thirds  of  its  capacity,  of  a  train  loaded  to  one-third  of  its 
capacity,  and  of  a  fully  loaded  train  on  a  1%  grade,  compared 
with  similar  loads  on  a  level  track  as  shown  by  diagram  No.  3. 
This  chart  speaks  for  itself  and  needs  no  explanation,  as  it  fully 
confirms  the  theory  laid  down  in  the  curve  covering  load  allow- 
ance for  empty  and  underloaded  cars  as  shown  on  Diagram  No.  4. 

Third:    Coiistnictivc  licight  allozcaiice 
for  empty  and  underloaded  cars. 

The  question  of  constructive  weight  allowance  for  empty 
and  underloaded  cars  should  be  carefully  considered,  as  this  al- 
lowance should  be  considerably  less  on  grades  of  1%,  or  over, 
for  the  reason  that  only  the  rolling  and  atmospheric  resistance 
are  greater  per  weight  unit  of  empty  cars  than  per  weight  unit 
of  loaded  cars.  Diagram  No.  4  shows  the  curve  covering  load 
allowance  for  empty  and  underloaded  cars  that  was  adopted  by 
the  Southern  Pacific  Company. 

The  manner  of  application  of  this  allowance  is  very  simple. 
We  have  applied  the  same  principle  on  the  Wabash  Lines  East 
of   Toledo.     An   extra  column   is  provided  for,  on  the   face  of 
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the  Conductors'  Tonnage  Manifest  blank,  headed  "Consfructive 
allowance  for  empty  and  underloaded  cars."  On  the  back  of 
the  blank  a  small  table  is  printed  showing  the  allowance  accord- 
ing to  the  gradient,  which,  on  the  main  line  of  the  Wheeling  & 
Lake  Erie,  is  as  follows  : 

Cnstrnctive  allozvance  for  Empty  and  Underloaded  cars. 
(The  allowance  hereunder  is  based  on  the  total  weight  of  the  car, 
viz:  the   tare  zveight  plus  the  weight  of  the  contents,  if  any.). 

Allowance  for  car  weighing  less  than  15  tons 6  tons. 

Allowance  for  car  weighing  from  15  to  20  tons 5  tons. 

Allowance  for  car  weighing  from  20  to  25  tons 3  tons. 

Allowance  for  car  weighing  more  than  30  tons o  tons. 

The  Pennsylvania  Railroad  and  some  other  Eastern  lines 
obtained  practically  the  same  data  as  a  basis,  but  applied  the 
allowance  in  a  different  manner,  as  explained  by  Mr.  D.  F.  Craw- 
ford, General  Superintendent  of  Motive  Power,  in  a  paper  pi  e- 
sented  at  the  December,  1901,  meeting  of  the  Western  Railway 
Club,  at  which  time  he  gave  a  diagram  showing  the  resistance  of 
cars  of  various  weights.  Their  method  of  application  is  to  de- 
crease the  tonnage  of  the  train  as  the  number  of  cars  to  make 
up  the  tonnage  increases.  As  to  which  application  is  the  better 
method,  resolves  itself  into  a  question  as  to  which  is  the  simpler 
and  more  easily  understood  by  the  men  in  train  and  yard  service. 
Fourth.   A  formula  for  determining  the  energy 

or  momentum  stored  up  in  a  moving  train. 

Beginning  with  page  332  and  running  to  page  373,  inclusive, 
of  The  Economic  Theory  of  Raikvay  Location,  hy  A.  M.  Well- 
ington, is  a  very  simple  and  complete  treatise  on  the  laws  of  ac- 
celerated and  retarded  motion  and  their  effect  on  the  movement 
of  trains,  from  which  it  is  quite  clear  that  all  energy  or  work 
communicated  to  any  bod}'  must  be  employed  either  ( i )  in  over- 
coming frictional  or  other  resistances,  or  (2)  stored  up  within 
the  body  in  the  form  of  an  increase  in  velocity.  This  energy 
can  be  reconverted  into  work  at  any  time  without  loss,  and  its 
amount  for  any  given  velocity  may  be  very  simply  determined 
by  the  formula — 

V-  in  feet  per  sec.  =  1.467-  V-  (in  m.  p.  h.) 

\'el.  head  =  64.32  64.32         =  0.033445V- 
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To  which  should  be  added  6.14  per  cent  for  energy  due  to  ro- 
tation of  the  wheels,  making  o.032055\'-  a  total  of  0.0355V-.  A 
complete  table  of  velocity  heads,  based  on  this  formula,  which 
was  used  in  our  calculations,  appears  on  pages  335  and  336, 
table   118,   ]VcUington's  Economic  Theory  of  Railway  Location. 

The  figures  shown  in  column  3  under  the  heading  "Velocity 
head"  en  Diagram  No.  5,  were  deduced  from  the  Wellington 
formula.  This  formula,  based  on  the  square  of  the  velocity  in 
feet  per  second,  divided  by  twice  the  gravity  (the  latter  being 
taken  at  32.16  feet  per  second)  seems  to  have  been  accepted 
the  world  over  as  standard. 

Fifth  :   A  formula  for  calculating  the  piston  speed  of  locomotives. 
S  :=  piston  speed  in  feet  per  minute. 
A  50  L,  X  =  miles  per  hour  (train  speed). 


S 


D  =  diameter  of  driver  in  inches. 
L,  =  length  of  piston  stroke  in  inches. 


This  formula  is  based  on  mechanical  law  and  is  not  subject 
to  variation,  the  same  as  the  resistance  curve,  or  the  curve  cover- 
ing mean  effective  pressure.  It  is  needed  to  transform  the  curve 
of  mean  effective  pressure  as  plotted  for  piston  speed  from  feet 
per  minute  into  engine  speed  for  any  locomotive  in  connection 
with  Diagram  Xo.  2  and  in  connection  with  the  co-efficient  table 
showing  the  relation  in  percentage  that  locomotives  of  different 
types  bear  to  the  basic  engine  that  may  be  adopted. 

For  a  simple  system  of  engine  rating  that  will  give  ap- 
proximately correct  results  on  a  railroad  where  they  have  only 
one  or  two  fast  freight  trains  per  day,  where  the  factor  of  speed 
would  not  be  so  important  as  on  a  railroad  running  a  large  num- 
ber of  fast  freight  trains,  the  table  shown  on  diagram  No.  5, 
together  with  the  usual  motive  power  table  showing  the  traction 
of  engines  ( limiting  the  calculated  traction  for  rating  purposes  at 
25%  of  the  driver  weight  so  as  to  avoid  over-loading  over- 
cylindered  engines),  would  be  all  that  would  be  necessary  to 
rate  the  engines. 

It  would  seem,  however,  to  be  important  to  determine  the 
load  that  could  be  taken  with  each  1000  pounds  of  locomotive 
traction  on  the  ruling  gradient  of  each  freight  run  to  be  consi- 
dered, in  order  that  we  might  arrive  at  a  rating  basis  for  all  the 
engines  used  on  the  run. 
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Suppose  for  example,  we  had  a  +0.5  grade  over  the  ruling 
section,  and  we  desire  to  go  over  the  ruling  gradient  at  a  speed 
of  15  miles  per  hour. 

By  reference  to  chart  Xo.  5,  it  will  be  seen  that  on  a  +0.5 
grade  we  can  haul  55.5  tons  at  a  speed  of  15  miles  per  hour 
with  each  1000  pounds  of  traction.  If  we  have  a  consolidation 
engine  with  40,000  pounds  of  traction,  the  calculation  is  quite 
simple,  being  40  times  55.5  tons,  or  2,200  tons,  and  if  we  assume 
that  the  engine  and  tender  weigh  200  tons,  the  net  rating  of  such 
a  locomotive,  at  15  miles  per  hour  over  the  -|~o.5  grade,  would 
be  2,ooo  tons. 

The  next  question  that  will  suggest  itself  in  making  a  rating 
for  a  freight  run  is,  how  to  distinguish  between  what  may  fairly 
be  considered  a  inonicntum  as  against  a  ruling  gradient. 

This  question  is  easily  settled  by  ascertaining  the  change 
in  elevation  from  the  foot  of  the  grade,  to  be  considered,  to  the 
top  of  the  grade,  and  ascertain  by  tests,  or  otherwise,  what  speed 
can  be  attained  on  arriving  at  the  foot  of  the  grade. 

For  example,  let  us  assume  that  the  change  in  elevation  on 
a  +0-5  grade  is  32  feet  (see  column  3,  diagram  No.  5),  and  the 
physical  conditions  are  such  that  we  could  easily  attain  a  speed 
of  30  miles  per  hour  at  the  foot  of  the  grade;  in  that  event,  we 
need  not  consider  this  +0.5  grade  the  limiting  point  on  the  run, 
and  if  we  could  attain  a  speed  of  35  miles  per  hour  at  the  foot 
of  the  grade,  we  could  surmount  a  change  in  elevation  of  43.6 
feet,  from  which  it  will  appear  that  it  is  quite  simple,  if  we  study 
the  profile  of  the  line,  to  determine  which  are  niomentum  and 
which  must  be  considered  ruling  grades. 

With  these  data,  and  with  the  profile  of  a  given  freight  run 
before  us,  showing  the  physical  characteristics  to  be  overcome, 
we  can  readily  calculate  a  rating  basis  to  show  the  number  of 
tons  per  unit  of  locomotive  power  that  should  be  moved  over  the 
limiting  point  at  any  desired  speed,  and  the  advantage  of  having 
a  rating  basis  on  each  freight  run  is  that  all  engines  of  different 
types,  running  in  this  same  service  shall  have  exactly  the  same 
load  per  each  vmit  of  1000  pounds  of  locomotive  traction,  which 
would  seem  to  be  sound  principle,  on  the  assumption  that  the 
engines  are  required  to  perform  the  same  service. 
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If  you  should  ask  a  modern  motive  power  superintendent  of 
almost  any  of  the  large  railroads  of  the  country  if  1000  pounds 
of  locomotive  traction  in  one  engine  is  not  just  as  effective  for 
working  purposes  as  in  another  engine,  he  will  answer  you, 
truthfully,  that  engines  built  10  or  15  years  ago  have  not  the 
same  boiler  capacity  as  the  more  modern  engines,  and  for  this 
reason  we  should  not  expect  to  get  the  same  work  out  of  1000 
pounds  of  locomotive  traction  in  locomotives  built  a  decade  ago 
as  we  should  with  modern  locomotives  with  larger  boiler  capacity. 
While  this  theory  looks  logical,  it  does  not  work  out  in  practice. 
If  we  analyze  the  ratings  of  locomotives  on  different  railroads, 
including  railroads  that  have  gone  deeply  into  this  subject,  spend- 
ing thousands  of  dollars  making  tests  with  dynamometer  cars, 
the  strange  fact  will  be  brought  out  that  engines  built  10  and  15 
years  ago  are  actually  rated  to  haul  more  tonnage  with  each 
1000  pounds  of  locomotive  traction  than  modern  engines. 

Not  by  way  of  criticism,  but  to  illustrate  my  theory,  on  one 
of  the  leading  railroads  of  this  country  (and  I  might  say  the 
one  that  has  spent  the  largest  amount  of  money  in  the  way  of 
scientific  development  of  any  railroad  in  the  world),  on  which 
road  we  are  informed  the  locomotives  are  rated  by  use  of  a 
dynamometer,  an  engine  with  a  20  x  24"  cylinder,  50"  diameter 
of  driver,  with  140  pounds  of  steam,  the  weight  of  the  engine 
and  tender  loaded  being  89  tons,  and  the  rating  on  slow  freight 
being  1500  tons;  if  we  calculate  the  traction  on  80%  of  the 
boiler  pressure,  it  will  be  found  that  this  engine  is  required  to 
haul  73.9  tons  for  each   1,000  pounds  of  locomotive  traction. 

On  another  engine  of  exactly  the  same  type,  carrying  10 
pounds  greater  steam  pressure,  with  10,000  pounds  greater 
weight,  the  rating  of  the  engine  is  1600  tons,  the  load  per  unit 
of  locomotive  traction  being  73.65  tons,  and  while  the  difference 
in  the  load  per  unit  of  power  that  these  two  engines  are  required 
to  haul  is  immaterial,  yet  there  seems  no  sound  reason  why  the 
load  per  unit  of  engine  traction  of  both  of  these  locomotives 
should  not  be  exactly  the  same.  On  this  same  run  a  new  mod- 
ern locomotive  with  173,000  pounds  on  drivers,  with  cylinders 
22  X  24  and  driver  diameter  56",  carrying  steam  pressure  of  205 
pounds,  the  traction  figures  39,688  pounds,  the  weight  of  the 
engine  and  tender  loaded  at  195  tons,  the  rating  of  this  engine 
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is  2575  tons,  showing  a  gross  load  of  2770  tons,  from  which  it 
appears  that  this  class  of  locomotive  is  recjuired  to  haul  only 
69.76  tons  for  each  unit  of  its  engine  traction;  in  other  words, 
the  older  types  of  locomotives  are  required  to  haul  5.9%  greater 
load  for  each  unit  of  traction  than  the  new  and  more  modern 
machine. 

In  answer  to  a  question  as  to  whether  the  engines  rated  to 
haul  1500  and  1600  tons  w^ere  taking  the  load  on  the  run  with- 
out difficulty,  the  reply  was  in  the  affirmative.  If  the  older  loco- 
motive is  able  to  haul  73.9  tons  per  unit  of  its  traction,  this 
would  seem  to  prove  that  the  new  modern  engine  should  be  able 
to  do  equally  as  well.  If  this  reasoning  is  sound,  the  rating  of 
the  heavier  locomotive  should  be  increased  152  tons,  which  is 
about  equivalent  to  two  carloads  of  freight  for  every  trip  one 
of  these  engines  makes  over  the  run. 

If  we  analyze  the  ratings  of  the  railroads  generally,  we  will 
find  that  there  is  a  lack  of  uniformity  in  the  load  per  unit  of 
power  that  different  types  of  locomotives  are  required  to  haul 
on  the  same  freight  runs  where  the  engines  are  performing 
identically  the  same  service,  and  it  would  seem  that  there  is  no 
sound  argument  to  advance  why  the  newer  and  more  modern 
locomotive  should  not  be  able  to  perform  as  much  work  with 
each  unit  of  its  traction  as  the  older  engines  that  are  fast  be- 
coming obsolete. 

As  will  be  apparent  from  the  foregoing,  all  that  would  be 
necessary  to  establish  a  system  of  locomotive  engine  rating  on 
a  railroad  that  would  insure  all  engines  being  rated  on  a  uni- 
form basis  on  each  freight  run  and  that  would  give  approximately 
correct  results,  on  railroads  handling  mostly  low  grade  traffic, 
would  be  by  the  use  of  diagram  No.  5  in  connection  with  the 
usual  motive  power  statistics,  giving  the  traction  of  the  locomo- 
tives. We  would  first  find  the  ruling  gradient  in  each  direction 
on  each  freight  run,  as  before  explained,  and  by  referring  to 
this  diagram,  ascertain  the  load  in  tons  per  1000  lbs.  of  locomo- 
tive traction  that  could  be  taken  at  the  selected  speed  over  the 
limiting  point,  as  of  course  the  engine  would  be  underloaded  at 
all  other  points  on  the  run,  and  could  make  more  rapid  speed. 
Then  use  this  figure  as  a  rating  basis  and  rate  engines  of  all 
types  performing  service  on  this   freight  run  according  to  this 
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ratiiii^  basis,  which  would  insure  every  one  of  the  "engines  per- 
forming the  same  service  per  unit  of  engine  traction  under  ex- 
actly the  same  conditions. 

An  engine  rating  system  on  this  plan  could  be  worked  up 
for  each  division  in  a  few  hours  in  the  mechanical  drafting 
room,  even  though  we  might  have  eight  or  ten  different  classes 
of  power  on  each  division,  and  the  only  expense  involved  in 
establishing  a  rating  system  such  as  I  have  described  would  be 
the  expense  of  the  draftsman  in  preparing  the  locomotive  rating 
sheets.  However,  railroads  handling  perishable  and  highly  com- 
petitive freight  on  fast  freight  schedules  might  wish  to  go  deeper 
into  the  subject  for  the  purpose  of  determining  the  most  econom- 
ical load  that  could  be  hauled  at  higher  speeds. 

To  illustrate  the  application  of  this  latter  principle,  I  beg 
to  refer  to  diagram  Xo.  6  showing  an  "Operating  Profile""  of  a 
small  portion  of  the  Salt  Lake  Division  of  the  Southern  Pacific 
Company,  which  shows  the  equivalent  grades  and  velocity  heads 
attained  at  different  points  on  this  portion  of  the  road.  In  the 
preparation  of  these  operating  profiles,  it  was  assumed  that  the 
gradient  percentage  as  offering  a  resistance  equal  to  that  of  i 
degree  of  curvature  was  0.04  ft.  for  curves  up  to  seven  degrees 
and  0.05  feet  for  curves  between  seven  and  ten  degrees.  This 
means  that  a  ten  degree  curve  is  considered  to  offer  as  much 
resistance  as  a  grade  -\-o.^%.  After  plotting  the  track  profile, 
making  due  allowance  for  curvature,  as  indicated,  by  reference 
to  diagram  No.  5,  we  can  readily  determine  the  load  per  unit  of 
tractive  power  which  can  be  taken,  as  it  is  a  simple  matter  to 
select  such  a  combination  of  equivalent  grades  from  diagram 
No.  5  so  that  the  engine  shall  be  working  to  its  full  capacity  and 
making  its  maximum  speed  consistent  with  the  conditions  im- 
posed. 

A  very  complete  description  of  the  detail  gone  into  in  the 
preparation  of  these  operating  profiles  appears  on  pages  10,  11, 
12,  13  and  14  of  the  Bulletin  of  the  American  Railway  Engineer- 
ing and  Maintenance  of  Way  Association  for  November,  1900, 
in  a  paper  prepared  by  Air.  John  D.  Isaacs,  Consulting  Engineer 
of  the  Harriman  Lines,  explaining  the  principle  of  the  tonnage 
rating  system  in  use  on  the  Southern  Pacific  Lines. 
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It  will  be  noted  that  three  velocity  lines  were  run  in  each 
direction ;  the  lower  line  is  based  on  the  maximum  load  that  can 
be  taken  over  the  limiting  point  at  a  speed  of  ten  miles  per  hour, 
but  the  average  speed  between  any  two  points  may  be  consider- 
ably greater  than  this,  for  example,  from  Rye  Patch  to  Valery 
the  average  speed  for  157  M's  of  load  (78.5  tons)  is  18  miles 
per  hour;  the  middle  line  for  120  M's  (60  tons)  22  miles  per 
hour,  and  for  the  high  speed  freight  line  100  M's  (50  tons)  24 
miles  per  hour.  From  this  operating  profile  a  table  is  prepared 
taking  the  highest,  middle  and  lowest  lines,  interpolating  the  load 
per  unit  of  power  that  can  be  taken  at  the  intermediate  speeds. 
This  gives  us  the  data  for  making  a  speed  line  over  a  freight 
run  very  similar  to  the  preparation  of  a  time  card,  for  example, 
take  Rye  Patch  to  Valery,  approximately  five  miles.  On  the 
low  speed  line  of  78.5  tons  per  unit  of  power,  the  calculation 
would  be  5  miles  multiplied  by  60  equals  300,  divided  by  18  (the 
average  speed  in  miles  per  hour),  and  we  have  16.6  minutes  to 
be  allowed  on  the  card  for  the  actual  moving  time  of  a  locomo- 
tive, required  to  haul  78.5  tons  per  unit  of  engine  traction.  Now 
let  us  take  the  high  speed  line,  and  we  have  5  miles  multiplied 
by  60  equals  300,  divided  by  24  (the  average  speed  in  miles  per 
hour),  and  we  have  12.5  minutes  for  a  locomotive  loaded  to  50 
tons  per  unit  of  engine  traction  over  this  same  5  miles.  For  an 
engine  that  would  be  required  to  take  the  intermediate  load,  we 
have  5  miles  multiplied  by  60  equals  300,  divided  by  22  (the 
average  speed  in  miles  per  hour),  and  we  have  13.6  minutes, 
for  an  engine  that  would  be  loaded  to  take  60  tons  per  unit  of 
its  traction. 

As  will  be  seen,  a  diagram  can  be  easily  plotted,  as  fully  out- 
lined by  ^Ir.  Isaacs  in  his  paper  above  referred  to,  to  show  the 
load  that  can  be  taken  at  varying  speeds  over  each  freight  run 
in  each  direction,  and  from  this  data  we  get  the  rating  basis  ( i ) 
for  slow  freight  train  service,  (2)  for  intermediate  speeds,  and 
(3)  for  liigh  speed  freight  service;  and  every  locomotive  run- 
ning in  each  class  of  freight  service  is  required  to  take  the  same 
load  laid  down  by  the  rating  basis  /or  each  unit  of  its  traction. 
As  will  be  apparent,  however,  the  operating  profile  covers  the 
actual  time  of  movement  between  stations  and  does  not  make 
any  allowance  for  stops,  which  is  a  very  important  consideration 
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in  the  preparation  of  freight  train  schedules,  as  the  time  required 
for  stops  varies  on  different  freight  runs,  because  of  many  vary- 
ing local  conditions,  for  example :  the  location  of  water  tanks, 
telegraph  offices  for  giving  orders,  the  facility  of  getting  through 
intermediate  yards  and  getting  in  and  out  of  terminal  yards  and 
the  density  of  traffic.  Suppose  for  example,  we  have  a  ten  hour 
freight  schedule  on  a  freight  run  of  120  miles:  if  we  have  two 
trains  in  each  direction,  we  would  have  four  meeting  points ;  if 
we  double  our  service  and  have  four  trains  in  each  direction 
( that  meet  between  terminals ) ,  we  have  increased  our  train  dens- 
itv  onlv  double,  but  we  have  multiplied  our  meeting  points  four 
times,  therefore  it  is  important  that  we  should  not  assume  any 
arbitrary  time  allowance  to  cover  stops  in  the  preparation  of 
freight  schedules,  as  the  practice  develops  that  this  is  a  very 
variable  quantity,  varying  from  25  to  30  seconds  per  mile  run 
on  practically  level  lines  of  light  traffic  density,  to  2  minutes  and 
30  seconds  per  mile  run  on  heavy  ascending  grade  lines,  the 
variation  being  controlled  by  the  physical  characteristics,  the 
length  of  sidings  to  hold  long  trains,  the  facilities  for  taking 
coal  and  water,  the  number  of  stops  to  be  made  and  the  volume 
of  tonnage  handled  in  both  directions  on  a  given  freight  run. 
from  which  it  will  appear  that  it  is  quite  important  in  formulat- 
ing a  scientific  engine  rating  system  that  the  time  required  for 
stops  should  be  first  actually  determined  on  each  freight  run, 
and  a  load  plotted  on  the  proposed  speed  line  that  will  consume 
the  remainder  of  the  card  time  that  would  be  allowed  for  a  given 
train  between   freight  terminals. 

Egualicatioii  of  Physical  Characteristics: 

A  very  important  consideration  in  connection  with  this  sys- 
tem of  locomotive  rating  is  the  facility  with  which  the  perform- 
ance on  the  various  divisions  may  be  compared,  regardless  of 
their  physical  characteristics,  for  example ;  a  rating  sheet  is  pre- 
pared on  the  following  lines  :  (See  rating  sheet  next  page.) 

It  will  be  noticed  that  the  column  next  to  the  rating  in  tons 
is  headed  "Potential  Ton  oMiles."  This  is  arrived  at  by  taking 
the  net  rating  of  a  locomotive  and  multiplying  it  by  the  length 
of  the  freight  run.  this  performance  representing  100%.  Sup- 
pose for  example  that  an  engine  starts  out  with  a  full  train  and 
has  quite  a  number  of  short  haul  cars.     It  is  evident  that  this 
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engine  could  not  attain  ioo%  efficiency,  because  part  of  its  train 
would  be  hauled  only  over  a  portion  of  the  distance.  In  the  ton- 
nage rating  system  usually  in  use,  if  the  engine  has  the  full  ton- 
nage at  any  point  on  the  run,  the  engine  gets  a  credit  of  ioo% 
efficiency,  but  in  the  system  herein  outlined,  ioo%  efficiency  can 
only  be  attained  when  the  engine  draws  the  full  train  over  the 
entire  run.  It  will  also  be  noticed  that  by  this  method  of  com- 
parison, physical  characteristics  are  equalized,  for  the  reason  that 
on  a  heavy  grade  line  where  the  rating  of  the  locomotives  would 
be  on  the  basis  of  17  tons  of  load  for  each  unit  of  engine  trac- 
tion, a  perfect  performance  would  be  equivalent  to  100%,  while 
on  a  valley  line,  where  the  track  is  practically  level,  and  where 
the  rating  would  be  based  on  75  tons  of  load  for  each  unit  of 
engine  traction,  a  perfect  performance  would  likewise  be  100%, 
and  as  the  method  of  arriving  at  the  rating  of  locomotives  on 
both  the  hill  and  the  valley  sections  is  on  exactly  the  same  lines, 
being  calculated  by  exactly  the  same  formulae,  a  comparison  on 
this  basis  is  about  as  fair  as  it  is  possible  to  attain. 

Therefore,  if  at  the  end  of  a  month's  work,  the  percentage 
of  efficiency  of  the  locomotives  on  a  heavy  grade  line  shows  90% 
efficiency,  and  ,on  a  valley  line  with  light  gradients,  90%  effi- 
ciency, we  know  that  both  of  these  Superintendents  have  worked 
up  to  the  same  point  of  efficiency,  based  on  the  standard  set  for 
their  respective  divisions,  and  as  this  standard  is  calculated  on 
exactly  the  same  basis  and  from  the  same  formulae,  it  would 
seem  that  the  comparison  is  based  on  logical  lines. 

It  might  also  be  interesting  to  give  you  some  tests  showing 
how  closely  the  actual  practice  checks  with  the  theoretical  calcu- 
lations used  in  this  system  of  tonnage  rating,  5^our  particular 
attention  being  called  to  how  closely  the  actual  speed  line  checked 
with  the  theoretical  speed  line : 

On  a  test  made  in  June,  1900,  from  Tucson  to  Gila  Bend, 
128  miles,  on  a  gradually  descending  grade  for  the  first  80  miles, 
thence  -|-o.8%  grade  for  about  10  miles,  thence  dropping  down 
for  the  remainder  of  the  distance  into  Gila  Bend ;  the  calculated 
rating  was  1300  tons  for  a  "DA"  ten-wheel  engine  with  112,000 
lbs.  on  drivers;  the  calculated  time  line  was  5  hours  and  15  min- 
utes, this  time  line  representing  the  net  running  time,  excluding 
stops;  the  actual  tonnage  taken   was   1312  tons  and  the  actual 
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speed   line,   showing  the  net   running  time  of  train    (excluding 
stops)  was  5  hours  and  2  minutes. 

Another  test  was  made  with  the  same  class  of  engine  from 
Yuma  to  Gila  Bend,  a  distance  of  123  miles,  maximum  gradient 
being  1%,  the  calculated  rating  being  1050  tons;  the  actual  load 
1062  tons;  the  calculated  time  line  (excluding  stops)  being  6 
hours  and  13  minutes;  the  actual  performance  was  5  hours  and 
58  minutes. 

Another  test  from  Gila  Bend  to  Tucson,  128  miles,  with 
same  class  of  engine,  the  calculated  rating  of  the  engine  being 
1 180  tons,  the  actual  net  trainload  being  1186  tons,  the  calculated 
time  line  6  hours  and  51  minutes  (excluding  stops)  and  the  act- 
ual performance  was  exactly  7  hours. 

In  the  following  September  on  the  Salt  Lake  Division  a 
test  with  a  mogul  engine,  20x28  cylinders  and  124,400  lbs.  on 
drivers,  from  Ogden  to  Terrace,  a  distance  of  124  miles,  o\er 
the  Promontory  Mountains,  the  rating  of  the  engine  was  1200 
tons,  the  actual  net  load  11 82  tons,  the  calculated  time  line  5 
hours  and  28  minutes ;  the  actual  speed  line  made  was  5  hours 
and  38  minutes. 

Another  test  from  Wells  to  Terrace  on  the  same  division 
where  the  engine  rating  was  1200  tons,  the  actual  load  1193 
tens,  the  calctilated  time  line  was  4  hours  and  13  minutes,  the 
actual  performance  being  4  hours  and  9  minutes. 

There  were  very  many  other  tests  made  on  different  divi- 
sions of  the  road  which  showed  equally  as  close  a  check  between 
the  acttial  speed  line  and  the  calculated  time  line ;  in  fact  as  we 
ran  along,  from  station  to  station,  the  actual  performance  checked 
so  closely  with  the  calculated  speed  line  that  the  variation  in  hun- 
dreds of  instances  was  less  than  one  minute,  from  which  it  would 
appear  that  it  is  entirely  practicable  to  calculate  time  lines  for 
fast  frieght  trains,  insuring  that  locomotives  will  be  hauling  the 
maximum  tonnage  at  the  recjuired  speed,  and  thereby  bringing 
about  the  most  economical  results  in  freight  service. 

Dyiianioincfcr  Car  Tests: 

Diagram  Xo.  7  shows  a  resistance  curve  showing  results 
obtained  from  a  dynamometer  test  on  the  M.  St.  P.  &  S.  S.  M., 
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Diagram  Xo.  7. 

which  no  cloui  ;■  sho\-;s  a  faithful  record  of  the  draw  bar  puH  at 
the  time  the  tests  were  made.  As  will  be  noted,  the  irregular 
line  shown  on  this  chart  does  not  give  a  true  idea  of  the  increas- 
ing resistance  to  a  moving  load,  which  is  always  present  with 
an  increase  in  velocity,  and  it  would  be  difficult  to  calculate  a 
speed  line  for  a  freight  train  from  such  imperfect  data.  It  is 
quite  evident  that  Wellington,  Angus  Sinclair  and  other  well 
known  experts,  who  attempted  to  lay  down  resistance  curves, 
based  upon  empirical  formulae,  understood  this  perfectly,  as 
Wellington  on  pages  348  and  349.  of  the  Theory  of  Railway 
Location,  shows  an  undulating  piece  of  track  eleven  miles  long, 
with  varying  grades,  as  shown  by  diagram  No.  8,  which  at  high 
speeds  was  operated  virtually  as  a  level  track,  the  momentum 
carrying  the  train  over  the  short  grades. 

On  page  349  Wellington  says  : 

"If  we  had  used  a  dynamometer  record  of  the  tension  on 
the  draw  bar  during  such  a  run  as  this,  which  the  writer  (Well- 
ington) has  made  many  times  over  that  identical  piece  of  track 
at  approximately  the  same  velocities,  we  should  find  it  absolutely 
uniform  and  unvarying,  without  any  appreciable  trace  or  evi- 
dence in  the  recorded  strains  that  there  were  any  undulations  in 
grade  or  deviations  from  a  perfect  level  on  the  stretch  passed 
over.'' 

This  would  seem  to  clearly  demonstrate  that  a  dynamometer 
test  simply  gives  a  reading  at  the  time  of  the  test,  but  it  does 
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not  give  the  capacity  of  the  engine,  and  in  the  use  of  a  dynamo- 
meter, the  Ijest  that  we  could  hope  for  would  be  to  make  ex- 
tended experiments,  the  same  as  others  have  done,  from  which 
we  could  make  a  resistance  curve  to  be  used  in  our  calculations, 
but  it  is  questionable  whether  we  could  evolve  a  resistance  curve, 
which,  in  practice,  would  produce  any  better  results  than  the 
curves  to  which  I  have  made  reference,  and,  in  any  event,  the 
variation  in  any  new  curve  that  would  be  made,  with  those  re- 
ferred to  on  diagram  Xo.  i,  would  unquestionably  be  but  very 
slisfht. 
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COMPARATIVE           STATISTICS 

SOUTHERN      PACIF=-|C     CO., 

PACIFIC         SYSTE.IVI. 

Tons  OF  Freight    per  Locomotive    Mile. 

Diagram  Xo.  9. 


Results  in  Practice 


Diagram  X"o.  9  shows  the  improvement  in  the  trainload  on 
the  Southern  Pacific  Company  on  the  basis  of  tons  moved  per 
locomotive  mile,  which  is  generally  accepted  as  the  essence  of 
economical  operation.  It  will  be  noted  that  there  has  been  a 
marked   improvement   in   the  trainload   from  year  to   year  since 
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this  tonnage  rating  system  was  introduced.  It  is  fair  to  state, 
however,  that  a  portion  of  this  increase  in  the  trainload  is  at- 
tributable to  new  modern  locomotives  of  heavier  power,  yet  the 
rating  system  itself  has  contributed  largely  to  this  very  favorable 
result. 


WScL.E  R  R. 

Average  Load  in  Tons  per  Train  Mile 
iNCLUDiNe  Company  Freight 

•Scale  I' -60  Tons  Aug3.i$07 


Diagram  Xo.  lo. 

It  will  be  noted  by  diagram  Xo.  lo  that  equally  as  good 
results  have  been  produced  on  the  Wabash  Lines  East  of  Toledo, 
which  shows  the  improvement  in  the  trainload  from  the  year 
1890  to  1907,  and  would  call  your  particular  attention  to  the 
last  two  years  since  this  system  of  tonnage  rating  was  introduced 
on  these  lines.  It  should  be  mentioned,  however,  that  we  have 
not  gone  into  the  refinement  of  making  operating  profiles,  but 
have  adopted  the  simple  and  inexpensive  system  which  is  first 
herein  mentioned. 

It  will  also  be  noted  that  the  average  load  in  tons  per  train 
mile  in  1907  was  633  tons,  while  for  the  four  months'  period 
ending  October  31,  1907,  it  has  grown  to  673  tons. 

Conclusion  : 

As  my  paper  is  now  before  you,  it  is  probably  pardonable  for 
me  to  draw  the  conclusion,  based  on  the  practical  results  herein 
outlined,  covering  nearly  a  decade  of  years  in   freight  service, 
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that  the  theory  laid   clown   in  the  premises   has  been   fully  con- 
firmed by  the  practice. 

This  paper  would  be  incomplete  without  an  apology  for  my 
presumption  in  utilizing  the  thoughts  of  other  gentlemen  and 
rendering  due  acknowledgement  to  the  many  able  railroad  men 
whose  individual  ideas  have  been  worked  into  this  system  of  loco- 
motive rating.  Therefore,  I  shall  avail  myself  of  this  opportun- 
ity to  tender  my  sincere  thanks  to  Mr.  Julius  Kruttschnitt,  Di- 
rector, Maintenance  and  Operation.  Harriman  Lines,  who  was 
the  originator  of  the  Southern  Pacific  engine  rating  system,  and 
whose  valuable  counsel  and  advice  was  frequently  given  during 
the  period  of  its  development;  to  ]\Ir.  John  D.  Isaacs,  Consult- 
ing Engineer  of  the  Harriman  Lines,  and  to  Mr.  A.  D'Huer, 
Engineer  Maintenance  of  Way,  Southern  Pacific  Co.,  these  two 
gentlemen  putting  together  and  demonstrating  the  mathematical 
accuracy  of  the  various  formulae  used ;  to  Mr.  E.  H.  McHenry, 
Vice  President  of  the  New  York,  New  Haven  and  Hartford 
R.  R.,  for  the  valuable  data  which  he  compikd  from  tests  made 
with  a  dynamometer  on  the  Northern  Pacific  to  determine  the 
difiference  in  the  resistance  between  empty,  underloaded  and 
loaded  cars;  to  Mr.  Arthur  M.  Wellington  (now  deceased)  for 
the  valuable  data  which  he  compiled  from  various  tests  made  by 
him  on  the  Lake  Shore  Road,  and  contained  in  his  Economic 
Theory  of  Railzcay  Location  ;  to  Mr.  Angus  Sinclair  and  to  the 
Engineering  A^ezvs  for  the  valuable  data  covering  resistance  to 
a  moving  train,  deduced  from  tests  made  on  the  New  York  Cen- 
tral ;  to  Messrs.  H.  J.  Small,  Superintendent  Motive  Power, 
Southern  Pacific  Co.,  F.  W.  Mahl,  Mechanical  Engineer,  Colo- 
rado &  Southern  Ry.  Co.,  and  Howard  Stillman,  Engineer  of 
Tests,  Southern  Pacific  Co.,  for  the  valuable  assistance  which 
they  rendered  in  working  up  the  mean  efi^ective  pressure  curves 
and  for  their  assistance  in  analyzing  results  in  practice  which 
did  not  check  with  formulae ;  and  last  but  not  least,  to  Mr.  W. 
G.  Curtis  (now  deceased),  formerly  Assistant  to  Mr.  Krutt- 
schnitt, who  rendered  valuable  assistance  to  us  from  day  to  day 
when  we  were  developing  the  system  of  locomotive  rating  herein 
described,  my  part  of  the  work  being  simply  the  practical  appli- 
cation of  the  system  in  freisfht  train  service. 
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PRESIDENT:  Among  those  who  could  not  be  with  us 
tonight  is  Mr.  A.  W.  Gibbs,  General  Superintendent  of  jNIotive 
Power  of  the  P.  R.  R.,  and  he  has  embodied  his  thoughts  in  a 
very  concise  way  and  I  will  ask  the  Secretary  to  read  his  letter. 

THE  PEXXSYL\'AXIA  RAILROAD  COMPANY 

Office  of  General  Superintendent  Motive  Power 

Altoona,  Pa..  January  24,  1908. 
3ilr.  J.  D.  Conway, 

Secretary,  Railway  Club  of  Pittsburgh, 
IMttsburgh,  Pa. 

Dear  Sir : — 

I  regret  that  I  cannot,  be  in  Pittsburgh  this  evening  to  hear 
the  paper  by  Mr.  Worthington  on  "Tonnage  Rating  of  Loco- 
motives." 

f 

Years  ago,  I  gave  this  subject  a  great  deal  of  attention.   The 

idea  then  was  to  so  equate  the  empty,  light  and  heavily  loaded 
cars  that  the  locomotive  would  safely  pull  the  load  without  danger 
of  stalling,  and  some  very  heavy  loads  were  handled.  Later,  when 
expedition  in  the  movement  w'as  given  greater  value,  it  ceased 
to  be  a  question  of  so  loading  the  locomotives  that  they  would 
just  safely  haul  the  train,  but,  rather,  to  get  the  most  tonnage 
consistent  with  dispatch  of  operation.  It  would  appear  that  in 
time  of  good  business,  successful  tonnage  loading  is  to  so  equate 
the  different  classes  of  cars  and  loads  that  locomotives  of  a  class 
will  attain  about  the  same  speed.  In  other  words,  it  means  ec[uali- 
zation  of  loading ;  and  whether  this  is  to  be  to  the  full  capacity 
of  the  locomotive  or  to  a  capacity  in  which  some  given  speed 
will  be  attained,  as  far  as  possible  all  the  locomotives  should  be 
similarly  loaded  so  that  the  speed  capacity  of  the  lighter  trains 
will  not  be  wasted  by  being  behind  heavily  loaded  and  conse- 
quently slower  moving  trains.  This  works  out  equally  well  for 
times  when  movement  is  given  the  preference  and  for  dull  times 
when  the  lowest  expense  of  operation  is  the  main  object. 
Thanking  you  for  }'our  cordial  invitation,  I  remain, 

Yours  very  truly, 

A.  W.  Ginns, 
General  Supt.  Motive  Power. 


Communications.  123 

I  The  following-  communicated.  ] 

THE  NEW  YORK.  NEW  HAA'EX  AND  HARTFORD 
RAILROAD  COMPANY. 

Office  of  A'ice  President. 

New  Haven,  Conn..  January  30.  1908. 

]\Ir.  1!.  A.  W^irthington. 

care  Railway  Club  of  Pittsburgh, 
Pittsburgh,  Pa. 

Dear   Sir: — 

I  beg  to  acknowledge  receipt  of  your  very  interesting  article 
on  the  Tonnage  Rating  of  Locomotives,  read  before  the  Railway 
Club  of  Pittsburgh,  for  which  I  thank  you.  I  have  carefully  read 
the  article  and  derived  much  valuable  information  from  its  pages. 
I  note  with  pleasure  your  acknowledgment  of  the  information 
which  I  furnished  concerning  the  resistance  of  loaded  and  empty 
cars,  afforded  by  actual  tests  on  the  Northern  Pacific  Railway. 
Concerning  this,  I  w'ill  add  that  I  have  gradually  reached  the 
conclusion  that  the  tables  and  calculations  will  be  greatly  simpli- 
fied by  assuming  that  the  resistance  increases  directly  with  the 
total  weight  of  car  and  load,  plus  a  constant  to  cover  the  resist- 
ances which  do  not  vary  directly  with  the  weight.  I  have  ap- 
plied this  to  tests  made  on  the  Burlington  and  other  railways  and 
it  checks  out  with  results  very  closely.  The  actual  resistance  per 
ton  varies  considerably  with  the  rolling  equipment,  track  and 
roadbed,  but  the  variations  due  to  change  of  load  and  tare  weights 
are  fully  covered  by  this  formula. 

I  agree  with  you  fully  in  the  desirability  of  including  the 
speed  element  in  our  ratings  and  statistics,  but  I  very  much  doubt 
the  practicability  of  securing  any  formulae  for  determining  this 
which  are  susceptible  to  practical  application,  unless  based  upon 
the  ascertained  actual  resistance  of  the  division  under  the  condi- 
tions of  the  schedule.  By  this  I  mean  the  maximum  and  average 
tractive  power  recjuired  per  ton  of  train  and  load. 

To  obtain  this  information  the  use  of  a  dynamometer  will 
be  necessary,  or  more  simply,  as  indicated  in  my  previous  cor- 
respondence with  }ou,  by  ascertaining  the  average  consumption 
of  water  per  indicated  horse  power  hour  b}'  means  of  a  meter 
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installed  upon  the  engine  for  this  purpose.  The  division  of  the 
total  water  consumption  by  the  ascertained  rate  thus  affords  a 
measure  of  tlie  total  work  done  in  horse  power  hours  or  other- 
wise. The  mean  resistance  of  the  division  will  include  many 
factors  which  cannot  be  calculated  with  sufficient  accuracy  for 
practical  purposes,  as  it  will  embrace  curve  resistance,  faulty 
track  or  ballast,  and  above  all  the  power  lost  in  breaking  or  con- 
sumed in  acceleration  of  the  train  from  rest.  This  latter  feature 
is  very  important  and  is  usually  wholly  ignored,  although  it  may 
account  for  as  much  as  ten  to  twenty  per  cent,  of  the  total  power, 
and  in  the  case  of  our  local  electric  service  between  New  York 
and  Stamford  it  amounts  to  more  than  50  per  cent,  of  the  total 
power  consumed.  This  condition  is  occasioned  by  high  average 
scheduled  speed,  in  combination  with  frequent  station  stops. 

I  have  also  found  that  any  attempts  to  ascertain  curve  resist- 
ance by  dynamometer  readings  is  wholly  valueless  unless  taken 
during  an  interval  of  uniform  speed,  as  otherwise  the  results  are 
greatly  modified  by  the  power  consumed  in  acceleration  or  re- 
leased by  retardation  of  the  train. 

Trusting  that  the  foregoing  may  be  of  interest  to  you,  I 
remain.  Yours  truly, 

C.  W.  McHenry, 

Vice  President. 

PRESIDENT:  There  is  no  doubt  that  Mr.  Worthington 
in  his  capacity  as  Vice  President  and  General  Manager  of  the 
Wabash  knows  locomotive  engineers  on  his  line  who  are  called 
emergency  men,  who  can  always  be  called  upon  at  any  hour  and 
depended  upon  to  get  out  on  the  line  in  the  shortest  possible  time. 
We  are  fortunate  as  a  Club  in  having  a  few  of  that  kind  of  mem- 
bers and  I  am  going  to  call  on  one  of  them  tonight.  When  the 
discussion  needs  a  "pusher"  he  is  ready  to  start  up  on  short  no- 
tice under  full  head  of  steam  with  lots  of  sand  and  never  slip 
a  wheel.     Mr.  Turner. 

MR.  L.  H.  TURNER :  Mr.  President— I  think  Mr.  Worth- 
ington has  hardly  treated  us  fairly.  I  don't  see  that  he  has  left 
us  very  much  to  say.  I  was  very  much  interested  in  the  paper, 
and  it  has  been  along  a  line  of  much  interest  to  railroad  men. 
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As  I  understood  the  paper,  his  speed  Hne  was  based  on  summer 
conditions. 

:yIR.  WORTHINGTON  :  No,  based  on  average  conditions 
taken  from  average  practice ;  that  is,  the  normal  conditions  that 
we  found  under  average  practice. 

AIR.  TURNER:  What  is  your  practice  in  using  those  ta- 
bles between  summer  and  winter  conditions? 

MR.  WORTHINGTON :  In  the  West  we  do  not  have  the 
extreme  conditions,  and  do  not  make  a  reduction  in  our  train 
loads  on  this  account. 

AIR.  TURNER:  We  have  never  been  able  to  make  a  re- 
liable rule  for  reduction  of  train  loads.  I  sometimes  think  more 
than  is  necessary.  There  is  another  matter  I  want  to  ask  about. 
You  speak  about  average  time  required  for  stops.  What  allow- 
ance do  you  make  for  those  delays  ?  I  have  invariably  found 
that  the  engines  are  stronger  than  a  close  calculation  indicates. 
Possibly  we  made  a  mistake  in  our  figures.  Our  engines  ten 
years  ago  were  rated  to  haul  2500  tons.  About  three  years  after- 
wards we  decided  to  have  some  heavier  ones  and  haul  3500  tons. 
We  increased  our  cylinder  capacity  40  per  cent,  and  our  boiler 
capacity  40  per  cent.  The  first  engines  we  built  can  today  haul 
very  easily  87  tons  per  unit  of  locomotive  capacity,  and  the  new 
engines  can  haul  93  tons  with  as  much  ease  as  the  others  haul  87. 

MR.  WORTHINGTON  :  According  to  our  theory,  the  new 
engine  on  .3  per  cent,  grade  should  haul  95  tons  with  each  1000 
lbs.  of  locomotive  power.  As  there  is  some  curvature,  there  must 
be  some  curve  resistance,  and  if  these  engines  are  hauling  93 
tons  you  are  coming  pretty  near  to  perfection. 

There  is  one  thing  I  do  not  understand,  which  Mr.  Turner 
might  explain,  that  is  why  one  class  of  locomotive  will  haul  87 
tons  with  each  1000  lbs.  of  traction  and  another  locomotive,  on 
the  same  line  and  of  almost  the  same  type  should  haul  93  tons. 
I  do  not  see  why  1000  lbs.  of  traction  in  one  of  those  engines 
is  not  just  as  good  as  1000  lbs.  in  another. 

PRESIDENT:  There  is  a  problem  for  some  of  the  motive 
power  men,  and  we  would  be  glad  to  hear  from  them.  The  Chair 
would  judge  from  the  hum  that  this  paper  has  excited  consid- 
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erable  interest  and  discussion.  Will  not  some  of  you  get  up  and 
give  us  all  the  benefit  of  what  you  are  saying  confidentially  here? 
I  will  have  to  call  on  another  pusher  in  a  minute. 

yiR.  TURNER:  Let  me  ask  another  question:  What  is  the 
average  expenditure  of  locomotive  energy  per  ton  of  freight 
hauled  ? 

MR.  WORTHINGTOX:  Do  you  mean  the  rating  basis? 
I  do  not  understand  the  question. 

^NIR.  TURNER :  How  many  pounds  of  traction  power  do 
you  use  to  haul  a  ton  of  freight  on  an  average  over  your  line? 

^IR.  WORTHINGTON  :  I  hardly  think  I  understand  the 
purpose  of  vour  question.  In  fact,  while  I  have  been  handling 
statistics  for  a  great  many  years,  I  have  never  seen  any  figures 
made  in  this  way  for  comparative  purposes.  As  you  understand, 
the  number  of  pounds  of  traction  that  would  be  required  to  haul 
a  ton  of  freight,  would  depend  upon  the  physical  characteristics 
of  the  particular  railroad  in  question. 

I  do  not  criticise  the  performance  of  the  engines  on  the 
P.  &  L.  E.  I  think  they  come  as  near  to  the  most  economical 
load  that  the  engine  can  haul  as  any  railroad  in  the  United  States. 
I  have  seen  your  engines  perform,  but  I  do  not  think  you  have 
a  difficult  problem.  You  have  a  comparatively  short  line  with  a 
.3  maximum  grade  and  hardly  any  curvature.  In  fact,  }'Ou  have 
ideal  conditions  and  it  does  not  require  anything  scientific  to  rate 
engines  on  the  P.  &  L.  E.  Anybody  can  hook  cars  on  until  he 
can't  pull  any  more  under  such  conditions  and  find  out  what 
he  can  do  in  a  very  short  time.  The  value  of  the  tonnage  rating 
system  is  on  a  railroad  with  several  divisions,  having  varying 
physical  characteristics,  and  not  on  an  ideal  railroad  like  the 
P.  &  L.  E.  where  you  are  coming  as  near  perfection  as  93  tons 
is  to  95. 

AIR.  TURNER:  Aly  object  was  a  matter  of  comparison 
to  see  whether  you  were  hauling  a  ton  of  freight  with  less  trac- 
tive power  than  we  are. 

:\IR.  WTJRTHIXGTON:  The  answer  to  that  is  this.  If 
you  will  stop  to  reflect  a  minute  you  will  see  that  it  would  be 
])ract!cally  impossible   for  any  other  railroad  to  draw  the  same 
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tonnage  per  unit  of  traction  or  get  the  same  expenditure  of  loco- 
motive energy  per  ton  of  freight  hauled  unless  you  compare  with 
a  railroad  having  a  .3  grade  and  with  the  same  conditions  as  ]\Ir. 
Turner  has,  because  if  you  had  more  unfavorable  physical  con- 
ditions, manifestly  you  could  not  do  as  well. 

MR.  TURXER :  Doesn't  your  resistance  increase  in  direct 
proportion  to  your  grade? 

MR.  WORTHIXGTOX  :  It  does,  and  that  is  just  the  reason 
whv  the  answer  to  your  question  is  that  no  other  company  could 
perform  as  well  which  did  not  have  your  ideal  physical  charac- 
teristics. 

PRESIDEXT:  We  have  with  us  a  gentleman  who  has  had 
considerable  experience  along  this  line,  Mr.  X'ewsom. 

MR.  H.  H.  XEWSOM:  Mr.  President— I  can  assure  you 
that  I  have  been  very  much  interested  in  this  paper  and  in  the 
discussion.  Most  of  my  experience  in  tonnage  rating  has  been 
in  what  you  might  call  dynamometer  rating.  I  think  perhaps  a 
dMiamometer  rating  is  different  from  almost  any  other  rating, 
inasmuch  as  it  deals  almost  exclusively  with  the  pull  delivered 
to  the  drawbar  of  the  tank.  I  have  read  paper  after  paper  and 
outline  after  outline  on  making  tonnage  ratings  for  the  last  few 
years,  since  this  subject  has  begun  to  be  agitated,  and  as  stated 
in  the  beginning  of  this  paper,  I  do  not  believe  there  are  any 
two  systems  anywheres  near  alike.  There  is  undoubtedly  good 
reason  for  this,  as  I  do  not  believe  there  is  any  method  of  ton- 
nage rating  that  can  be  applied  practically  to  any  two  roads,  be- 
cause as  just  stated,  the  physical  conditions  that  enter  into  the 
calculations  on  these  different  lines  will  make  necessary  an  abso- 
lutely dift'erent  method  of  tonnage  rating. 

In  connection  with  the  tons  per  thousand  pounds  of  locomo- 
tive traction,  I  can  say  that  I  made  a  series  of  tests  one  time 
that  were  not  made  purposely  to  cover  this  point.  However, 
they  did  develop  it  very  nicely.  With  a  locomotive  that  was  15 
or  20  years  old,  we  could  pull  a  certain  train :  with  another 
locomotive  we  could  pull  another  certain  train,  the  latter  loco- 
motive being  of  modern  design,  and  I  must  say  that  in  this  case, 
with  the  modern  locomotive,  we  were  able  to  do  better  than  with 


128  Proceedings  Railway  Club  of  Pittsburgh. 

the  locomotive  that  was  15  or  20  years  old.  The  older  one  of 
these  engines  was  an  18x24"  engine,  while  the  modern  one  was 
a  21  X  26"  engine,  and  the  percentage  of  difference  between  the 
old  locomotive  and  the  modern  one,  did  not  in  any  measure  com- 
pare ;  that  is  the  modern  one  did  better  than  the  old  one.  Perhaps 
in  this  connection,  there  is  a  point  which  I  have  often  thought 
of,  and  that  I  do  not  understand,  and  which  I  have  never  had 
made  clear  to  my  mind  or  found  a  logical  reason  for  it.  With 
a  long  train  you  put  a  car  of  given  weight  on  the  back  end,  on 
a  straight  and  level  track,  I  do  not  see  why  there  should  be  any 
greater  resistance  per  ton  back  there,  than  there  would  be  at 
the  head  end  of  the  train,  but  any  of  us  who  have  made  tests 
on  long  and  short  trains,  know  that  there  is  a  difference.  The 
only  way  that  I  can  reason  it  out  is  that  it  is  drawbar  conditions 
which  produce  flange  friction.  If  the  drawbars  are  pulled  ex- 
actly in  the  center  of  the  car  and  in  a  straight  line,  I  do  not 
believe  there  would  be  any  difference,  but  they  do  not  pull  in  the 
center.  They  are  worn  unevenly  or  they  are  not  cast  true.  If 
the  drawbars  were  machined  to  ]\I.  C.  B.  standard,  I  do  not  doubt 
but  that  they  might  give  results  that  we  would  expect,  but  they 
certainly  do  not  do  it.  taking  cars  as  they  come.  Perhaps  there 
is  no  one  piece  of  mechanism  that  enters  into  tonnage  rating 
more  than  the  dynamometer  car,  and  I  think  it  has  been  over- 
credited  at  that.  The  only  practical  use  that  I  can  find  for  the 
dynamometer  car  in  tonnage  rating  is  to  determine  whether  your 
locomotive  is  doing  what  it  should  do. 

Now  there  is  a  great  deal  of  discussion  as  to  whether  you 
should  take  the  best  locomotive  or  an  average  locomotive  for 
test.  I  do  not  believe  that  any  man  is  able  to'tell  what  the  aver- 
age locomotive  is  on  his  line.  There  are  too  many  factors  that 
enter  into  the  making  of  a  tonnage  rating,  that  cannot  be  calcu- 
lated, so  that  I  believe  it  is  necessary  to  introduce  into  the  for- 
mula for  tonnage  rating  some  constant,  which  covers  all  these 
little  discrepancies  which  cannot  be  calculated.  For  instance, 
one  engineer  will  get  a  great  deal  more  out  of  an  engine  than 
another  one  will.  The  conditions  that  exist  on  a  locomotive  just 
prior  to  starting  up  a  hill  will  change,  and  I  do  not  believe  any 
man  can  keep  them  from  changing.  Then  there  are  weather 
conditions  and  wind  resistance.    Wind  resistance  can  in  a  measure 
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be  calculated  in  making  a  tonnage  rating  by  use  of  a  U-tubo 
with  mercury  or  water.  Prof.  Goss'  formula  was  derived  from 
a  series  of  tests  made  with  models  in  a  known  wind  velocity  and 
it  was  found  that  the  greatest  resistance  was  on  the  first  car,  and 
then  it  would  skip  two  or  three  cars  and  there  would  be  a  de- 
cided resistance  on  the  next  car.  Then  skip  a  few  more  cars 
until  eventually  the  resistance  was  practically  constant  on  all  the 
cars  of  given  size.  In  making  a  rating  with  different  classes  of 
engines,  a  method  occurs  to  me,  which  I  think  can  be  worked 
out  very  satisfactorily,  and  in  it,  theory  and  practice  agree  very 
nicely.  That  is,  to  take  a  locomotive — the  largest  you  have — 
and  make  a  series  of  tests  making  a  rating  of  that  locomotive 
over  a  certain  piece  of  track,  test  it  thoroughly,  for  you  must 
know  absolutely  that  you  have  got  a  rating  that  that  engine  can 
handle  on  that  piece  of  track.  Then  if  you  will  take  your  other 
locomotives,  one  of  each  class  and  test  them  with  the  dynamo- 
meter car  to  find  out  if  they  are  delivering  what  they  should  to 
the  drawbar,  and  see  how  much  they  will  pull  over  the  same 
piece  of  track,  you  can  make  a  comparison  between  them  and 
get  a  splendid  comparative  tonnage  rating.  You  will  find  this 
a  very  cheap  rating  to  make.  Two  or  three  men  at  the  most  can 
make  a  very  satisfactory  dynamometer  car  test  of  dififerent  en- 
gines for  this  purpose.  About  all  you  need  is  one  man  to  take 
the  dynamometer  car  record,  and  one  or  two,  as  you  see  fit,  to 
take  indicator  cards. 

You  take  one  side  and  consider  the  other  side  the  same,  or 
to  be  accurate,  take  both  sides.  In  that  way  you  will  get  exactly 
what  the  engine  is  doing  at  the  cylinder  and  the  drawbar.  Also 
you  can  find  what  losses  there  are  between  the  cylinder  and  the 
drawbar,  and  this  is  something  tb.at  must  be  considered.  Some- 
times it  is  called  internal  friction,  but  I  do  not  believe  that  that 
covers  it,  and  I  think  the  best  term  is  to  call  it  losses  between 
the  cylinder  and  drawbar.  If  those  losses  exceed  a  cei^tain  amount 
such  as  should  be  expected  on  that  class  of  engine,  then  you  had 
better  look  to  the  construction. 

Weak  valve  motions,  poor  lubrication  and  any  number  of 
things  may  come  up  between  the  cylinder  and  the  drawbar  to  re- 
duce the  tonnage.  Thus  there  is  a  real  practical  reason  for  the 
dvnamometer  car  in  tonnaue  ratine.     I  thank  vou  ! 
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PRESIDEXT :  We  have  not  heard  yet  from  any  represen- 
tative of  the  P.  R.  R.  or  B.  &  O.  R.  R.  We  would  be  very  glad 
to  hear  from  them. 

AIR.  J.  R.  ALEXANDER:  In  connection  with  the  very 
valuable  suggestions  brought  out  in  the  paper  it  might  be  well 
to  comment  favorably  on  the  suggestion  found  on  the  first  page, 
in  regard  to  rating  locomotives  solely  on  tonnage  basis.  Possibly 
we  have  all  had  some  experience  where  the  tonnage  of  freight 
trains  have  been  rated  regardless  of  the  required  speed  of  the 
train.  One  of  the  most  common  reasons  why  we  fill  our  repair 
tracks  with  damaged  cars  is  the  loading  of  trains  without  regard 
to  the  proper  speed  over  controlling  grades.  Wherever  this  prac- 
tice is  in  vogue,  we  almost  invariably  find  it  to  be  the  regular 
practice  to  set  off  damaged  cars  at  all  available  sidings  over  the 
division.  I  would  also  like  to  hear  some  discussion  covering  the 
suggestion  that  was  brought  out  in  the  paper  of  a  rating  based 
on  1,000  lbs.  tractive  power,  as  compared  with  that  method  which 
we  know  of  as  the  "adjusted  tonnage"  rating,  which  is  also  based 
on  locomotive  draw  bar  pull.  This  system  of  tonnage  rating  ap- 
pears to  me  to  be  less  complicated  for  the  operating  men  who 
have  to  build  up  and  dispatch  trains  from  terminals,  and  further- 
more, the  latter  scheme  possibK'  makes  a  better  method  for  com- 
piling tonnage  for  both  the  short  loaded  or  the  long  empty  train, 
which  have  to  be  made  up  at  these  points  and  moved  over  the 
same  piece  of  track.  The  necessary  data  is  derived  from  actual 
road  tests,  preferably  by  the  dynamometer  car,  and  by  the  use 
of  this  plan  the  adjusted  tonnage  factor  for  any  given  grade  rep- 
resenting the  actual  number  of  tons  that  can  be  added  to  the  orig- 
inal weight  of  a  certain  train  for  each  car  the  train  may  be  de- 
creased in  length,  that  is,  for  each  car  taken  from  a  certain  train, 
a  fixed  amount  of  resistance  has  been  subtracted  from  the  initial 
resistance,  which  amount  can  be  added  to  the  resistance  of  a  short 
train  by  simply  adding  a  certain  number  of  tons  ecjual  to  the 
adjusting  factor.  This  scheme  as  outlined  has  been  used  on  the 
line  with  which  I  am  connected  for  some  years,  and  it  appears 
to  be  one  very  easily  handled  by  the  0])erating  men,  and  with  the 
exception  of  the  information  contained  in  the  paper  before  us 
this  evening,  we  do  not  know  anything  about  any  other  method 
except  Hat  tonnage  rating. 
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Another  thing  which  I  think  counts  as  an  important  factor 
in  getting  maximum  tonnage  over  the  road  is  in  connection  with 
]\Ir.  Turner's  remarks  having  reference  as  to  what  shoukl  be  the 
proper  reduction  in  tonnage  under  different  weather  conditions. 
In  this  part  of  the  country  we  have  a  great  deal  of  that  to  do 
(hn-ing  winter  weather  seasons,  and  we  find  that  some  divisions 
have  a  method  of  arbitrarily  cutting  10  per  cent,  from  the  sum- 
mer rating',  while  others  under  like  conditions  make  the  prede- 
termined figure  5  per  cent,  from  the  sunimer  rating.  In  follow- 
ing the  results  obtained  during  the  past  few  years,  it  would  appear 
that  the  arbitrary  reduction  of  5  per  cent,  betw^een  the  dift"erent 
ratings  is  the  most  satisfactory  for  the  reason  possibly  of  the  hu- 
man ecjuation  in  the  train  dispatcher,  who  is  responsible  for  the 
prompt  movement  of  the  train  over  his  territory,  as  in  many  cases 
where  he  sees  indications  of  bad  weather,  instructions  will  be  hur- 
ried out  authorizing  a  reduction  of  tonnage.  The  results  are  often 
disappointing  in  that  the  weather  is  not  as  bad  as  was  expected, 
which  has  resulted  in  a  greater  reduction  of  tonnage  than  was 
necessary. 

To  my  mind  the  best  results  are  obtained  where  they  arbi- 
traril}'  make  a  very  small  difference  between  the  dift'erent  "A," 
"B"  and  "C"  ratings,  the  train  dispatcher  having,  of  course,  the 
authority  to  order  a  one  or  two  unit  reduction,  as  they  may  see  fit. 

"A"  rating  is  made  on  good  average  summer  conditions,  sub- 
ject preferably  to  the  tests  made  by  the  dynamometer  car  and 
w^hen  established  under  these  conditions  is  considered  the  "A"  or 
summer  rating-.  "C"  and  "D"  rating  is  arbitrarily  making  a  5  or 
10  per  cent,  reduction  from  the  "A"  rating  and  might  be  called 
the  maximum  rating  for  bad  winter  weather  conditions,  and  up 
to  within  ten  days  ago  each  of  our  divisions  were  still  running  on 
"A"  rating  by  reason  of  favorable  weather  conditions. 

I  do  not  believe  it  would  be  found  satisfactory  to  make  a  pre- 
determined figure  for  a  reduction  of  tonnage  based  on  any  fixed 
degree  of  temperature,  as  the  amount  of  snow  and  the  velocity  of 
winds  has  possibly  more  to  do  with  determining  what  should  be 
the  proper  tonnage  for  any  certain  period  of  time  than  the  degree 
of  teiuperature. 

AIR.  HEXRY  F.  GILG :  Mr.  President— A  good  manv  vears 
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ago,  (nearly  thirty)  a  long  time  before  I  ever  heard  of  such  things 
as  "dynamometer  cars,"  "draw-bar  pulls,"  and  the  scientific  calcu- 
lations that  enter  into  the  traction  problem  today,  and  when  I  was 
making  up  the  loads  for  the  locomotive  to  pull,  personal  equation 
— I  did  not  know  it  by  that  name  at  the  time,  but  it  has  since  come 
by  experience — determined  the  load  that  was  put  on  the  engine. 
On  the  road  with  which  I  was  connected,  now  known  as  the 
Pennsylvania  Lines  West,  I  was  night  dispatcher's  clerk.  I  had 
to  move  the  freight  out  of  the  yard.  The  summer  load  on  the 
eight-wheel  engine  was  18  cars.  The  winter  load  was  whatever 
we  made  it,  depending  upon  the  weather  conditions.  I  knew 
every  engineer,  his  ability  to  get  over  the  road,  the  time  it  required 
him  to  get  from  one  station  to  another,  and  that  determined 
whether  he  was  going  to  have  eighteen  cars  or  eighteen  and  an 
empty.  About  that  time  the  freight  cars  run  along  about  10  tons 
capacity.  And  when  the  Wabash  got  out  its  40,000  lbs.  capacity 
cars,  they  were  large,  but  that  didn't  make  anv  difiference  in  the 
load — they  all  got  eighteen  cars.  If  they  couldn't  haul  them  up 
Brigton  Hill,  the  conductor  telegraphed  from  Rochester  or  New 
Brighton  that  he  had  to  set  ofif  a  car  or  two,  and  the  next  fellow 
that  went  along  got  instructions  at  Rochester  to  pick  them  up. 

In  the  winter  the  loads  were  cut  down.  On  a  night  like  this, 
for  instance,  they  would  start  the  engines  out  with  sixteen  cars. 
If  they  got  along  all  right,  that  was  the  make-up  for  the  w^eather 
conditions  then  existing.  If  they  all  stalled  on  the  hill,  we  cut 
them  down  a  car  or  two. 

I  only  mention  this  as  a  matter  of  past  experience.  I  recog- 
nize now,  after  many  years  in  manufacturing  that  a  machine  is 
calculated  to  do  a  certain  amount  of  work  and  it  should  be  brought 
as  near  to  its  maximum  as  possible.  In  pushing  your  work,  it  is 
sometimes  necessary  to  overload.  Engines  are  built  to  pull  a  cer- 
tain tonnage  for  each  one  thousand  pounds  of  its  weight,  and  the 
man  who  can  reach  the  theoretical  point  in  the  work  of  the  engine 
is  the  man  who  is  a  success.  He  who  can  get  beyond  that  point 
without  impairing  the  value  of  the  machinery,  makes  the  greatest 
success.  ^ 

^IR.  TURXER  :  I  would  like  to  ask  Mr.  Alexander  if  a  re- 
duction of  10  per  cent,  on  his  train  load  enables  the  men  to  get 
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over  the  road  on  an  average  without  a  drawback.  In  the  average 
case  can  a  reduction  of  10  per  cent,  get  him  over  the  road  in  any 
kind  of  weather. 

MR.  ALEXANDER :  Take  two  divisions  for  comparison, 
the  Philadelphia  and  the  Middle  Division,  last  night,  when  the 
temperature  was  along  about  15  or  20  degrees,  the  summer,  or 
what  is  called  the  "A"  rating,  would  have  been  an  overload.  The 
Middle  Division  dispatched  trains  on  "B"  rating  and  the  Phila- 
delphia Division  also  on  "R"  rating.  Understand  the  Philadel- 
phia Division  "R"  rating  is  a  10  per  cent,  reduction  below  the 
summer  "A"  rating,  and  the  Middle  Division  5  per  cent,  below 
their  summer  rating.  The  Philadelphia  Division  for  last  night 
had  just  about  the  right  tonnage,  but  the  Middle  Division  was 
not  quite  low  enough,  causing  a  slow  up  in  the  movement  of 
freight  trains  over  that  Division.  When  the  weather  gets  down 
to  zero  they  may  reduce  the  tonnage  as  much  as  20  to  30  per  cent. 

MR.  TURNER:  Is  this  A,  B,  C  and  D  rating  made  on 
the  basis  of  changes  in  temperature  or  weather  conditions,  or-  is 
it  an  arbitrary  rating,  that  for  convenience  is  designated'  by  these 

letters  ? 

.AIR.  ALEXANDER:  I  might  answer  that  by  saying  that 
the  dispatcher  is  responsible  to  the  superintendent  each  morning 
for  any  change  in  the  rating  below  the  summer  rating,  which 
must  be  brought  out  by  the  weather  conditions,  strong  head  winds 
or  snow  along  the  line  of  his  division. 

MR.  TURNER:  As  I  understand  it,  an  "A"  rating  would 
mean  so  many  tons,  a  "R"  rating  so  many  tons,  etc.  \Mien  these 
ratings  were  laid  down,  were  they  made  to  correspond  to  weather 
conditions,  or  were  they  designated  just  as  a  matter  of  con- 
venience ? 

MR.  ALEXANDER:  The  "A"  rating  was  established  as 
a  maximum  load  for  summer  conditions.  The  R,  C  and  D  rating 
is  an  arbitrarily  fixed  amount  of  reduction  in  tonnage  to  suit  ex- 
treme weather  conditions. 

PRESIDENT:  We  have  with  us  Mr.  Yohe.  General  Man- 
ager of  the  Pittsburgh  &  Lake  Erie  Railroad,  and  we  would  like 
to  hear  a  word  from  him. 
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MR.  J.  B.  YOHE:  I  arrived  too  late  to  hear  this  paper  read, 
and  have  had  opportunity  only  to  hastily  glance  over  it.  I  think 
the  Railway  Club  of  Pittsburgh  is  to  be  congratulated  on  having 
a  railroad  man  in  its  membership  who  is  able  to  prepare  and 
present  to  the  Club  a  paper  of  this  character. 

The  tests  on  the  Lal,<;e  Erie  were  made  under  the  supervision 
of  our  Superintendent  of  ]\Iotive  Power,  who  has  already  spoken 
on  the  subject,  and  I  do  not  know  that  I  can  add  anything  to 
what  has  already  been  said  in  that  direction,  except  to  refer  in- 
cidentally to  the  fact  mentioned  by  Mr.  Worthington  of  the  ideal 
conditions  that  exist  on  the  Pittsburgh  &  Lake  Erie.  I  have  some- 
times thought  that  we  did  not  deserve  as  much  credit  for  the 
splendid  showing  made  as  is  frequently  given  us  by  other  railroad 
men,  from  the  fact  that  the  commodity  offered  us  for  transpor- 
tation consists  largely  of  coarse  freight,  such  as  coal,  coke  and 
iron  ore,  which  can  be  satisfactorily  moved  in  trains  not  requiring 
high  speed.  It  is  a  fact,  however,  that  our  company  has  spent 
vast  sums  of  money  in  reducing  its  grades  and  curves,  and  in 
the  construction  of  four-track  and  double-track  line  so  as  to  haul 
its  maximum  tonnage  with  reasonable  speed  and  without  inter- 
ference with  passenger  traffic.  Our  freight  locomotives  are  also 
designed  to  haul  maximum  tonnage,  and  by  reason  of  these  condi- 
tions we  have  produced  some  w^onderful  results  in  operation, 
which  has  been  so  kindly  referred  to  by  my  friend,  Mr.  Worth- 
ington. As  an  old  Train  Dispatcher,  I  can  endorse  the  remarks 
of  the  gentleman  who  spoke  a  moment  ago  on  the  question  of 
reducing  trains  during  cold  weather  simply  by  guess  work.  We 
have  never  been  able  to  arrive  at  any  satisfactory  method  of  re- 
ducing our  trains.  As  our  friend,  Mr.  Turner,  puts  it,  "a  train 
dispatcher  simply  sticks  his  hand  out  of  the  window  and  if  his 
fingers  are  made  cold  by  the  process,  he  returns  to  his  chair  and 
reduces  the  rating  from  A  to  B."  I  believe  I  cannot  add  any- 
thing to  the  discussion  of  this  somewhat  technical  paper. 

I  thank  you  for  the  opportunity  of  adding  this  word  of 
testimony. 

PRESIDENT :  If  there  are  no  other  remarks  we  will  be 
glad  to  have  Mr.  Worthington  close  the  discussion. 

MR.  B.  A.  WORTHINGTON :  There  is  very  little  left  for 
me  to  sav.     I  do  not  think  that  the  fact  that  we  cannot  arrive  at 
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anv  accurate  measure  for  determining  the  reduction  that  should 
be  made  because  of  adverse  weather  conditions  is  any  sound  rea- 
son why  we  should  not  have  a  scientific  system  of  engine  rating, 
because  it  is  only  a  comparatively  few  days  in  the  year  when  we 
have  zero  weather.  After  we  establish  a  system  of  engine  rating 
on  each  of  the  freight  runs  on  a  railroad  we  usually  have  a  feiv 
men  working  on  that  particular  portion  of  the  road  who  have 
what  is  commonly  known  as  "horse  sense,"  and  it  does  not  take 
them  very  long  to  find  out  just  how  much  they  ought  to  cut 
the  tonnage  to  keep  pace  with  the  thermometer.  I  do  not  believe 
it  could  be  left  in  better  hands  than  in  the  hands  of  the  train  dis- 
patcher or  the  train  master  who  has  charge  of  the  making  up  of 
the  trains.  I  think,  however,  that  the  method  pursued  by  the 
Pennsylvania  Railroad  in  having  A,  B,  C  and  D  ratings  is  a 
good  one. 

One  w^ord  in  regard  to  the  making  of  constructive  allow- 
ances for  empty  and  underloaded  cars.  I  do  not  claim  that  our 
method  for  arriving  at  these  results  is  any  better  than  that  of 

the   P.    R.    R.      I   have   talked   with    Mr.    Crawford   about   their 

* 

method  and  believe  I  understand  it,  and  the  truth  is  I  like  it  very 
well.  If  I  were  introducing  a  system  of  engine  rating  on  a  road 
today  I  do  not  know  but  that  I  would  use  the  P.  R.  R.  method 
for  making  that  allowance.  It  is  extremely  simple.  They  simply 
decrease  the  tonnage  when  they  increase  the  length  of  the  train. 
It  works  out  just  the  same  as  ours.  Our  method  of  application 
is  to  make  an  allowance  by  adding  additional  weight  to  a  light 
loaded  car  or  to  an  empty  car.  Therefore,  as  I  see  it,  the  prin- 
ciple point  is  to  use  the  system  that  will  be  most  readil}'  under- 
stood by  the  train  men  or  the  dispatcher  in  the  practical  applica- 
tion of  the  system. 

I  do  not  quite  agree  with  the  gentleman  who  preceded  me 
in  regard  to  rating  with  a  dynamometer.  A  dynamometer  will 
not  tell  anybody  what  a  locomotive  will  pull ;  it  will  simply  regis- 
ter the  pull  on  the  draw  bar  at  the  time  you  are  making  the  test 
and  under  the  weather  conditions  at  that  particular  time.  The 
best  data  that  can  be  obtained  is  to  make  a  great  many  tests  with 
the  dynamometer  on  various  days,  and  make  a  resistance  curve 
from  the  data  gathered  in  this  way.  Of  course,  many  roads 
cannot  afford  to  have  a  dynamometer  car,  but  I  will  venture  to 
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say  that  if  we  should  today  make  a  hundred  tests,  keep  all  the 
data  and  plot  a  resistance  curve,  marking  a  compositive  curve 
from  all  the  tests,  we  would  get  a  curve  that  would  agree  very 
closely  with  the  Sinclair,  Wellington  or  the  Baldwin  Locomotive 
Works  curve.  If  this  is  true,  it  is  not  necessary  to  have  a  dyna- 
mometer to  rate  locomotives  because  there  is  plenty  of  data  avail- 
able to  give  us  all  the  information  we  need  with  which  to  rate 
locomotives  under  average  conditions,  and  that  is  about  the  best 
we  can  accomplish  in  daily  railroad  practice. 

I  was  quite  interested  in  the  remarks  of  the  gentleman  who 
spoke  about  ratings  thirty  years  ago.  I  do  not  know  that  it 
would  be  anything  new  here  to  suggest  that  about  60  per  cent, 
to  70  per  cent,  of  railroads  today  are  run  on  that  basis. 

OX  MOTION  a  vote  of  thanks  is  tendered  ^Ir.  Worthing- 
ton  for  his  most  interesting  paper. 

UPON  MOTION— Adjourned. 


Tti  mcmoridttt 


MR.  ALEXANDER  W.  SLOCUM 


la  the  sudden  death  of  our  fellow  member,  Mr,  A, 
W.  Slocum,  his  friends,  acquaintances  and  business  asso- 
ciates are  conscious  of  a  heartfelt  loss. 

Mr.  Slocum,  beloved  of  friends  and  admired  by  busi- 
ness associates,  was  one  of  those  rare  Characters  who 
could  impress  his  individuality  on  all  who  came  in  con- 
tact with  him. 

In  the  councils  of  our  Club  and  in  the  discusions  at 
our  Meetings  he  was  a  leader  of  ability  and  worth. 

As  friends,  as  associates  in  the  Iron  and  Steel  business, 
as  co-laborers  in  the  Cast  Iron  Car  "Wheel  Industry  and 
its  development,  and  as  fellow^  members  of  the  Railway 
Ciub  of  Pittsburg  we  are  united  in  sincere  sympathy  with 
the  family  in  their  bereavement  at  his  removal  from  our 
midst. 

Resolved,  That  this  expresion  of  conscious  loss  and 
human  sympathy  be  spread  on  the  minutes  of  this  Club 
and  a  copy  of  same  presented  to  the  family, 

J.  W.  HENDERSON, 
H.  J.  GEARHART, 
JAMES  D.  RHODES. 

Committee. 


^^^^I^SI^"^^"  EDWARD  KERR,  President. 


[  rouitRi 


Bm55  and  Mr  (aslinss  ol  [»e[f  Des([iptioii. 

him  km  aod  (ar  kml  kmi^  i  Jpedaltj 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  MM  Metals.       Dally  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PITT  COUPLER 

The  latest  up-to-date  coupler  of  the  M.  C.  B. 
type  in  which  are  combined  "with  the  simplicity 
of  the  Janney  Coupler  the  up-to-date  features 
of  a  "Lock-Set"  and  "Knuckle-Opener". 
Complies  with  all  the  requirements  of  the 
M.  C.  B.  Association  and  of  the  Safety 
Appliance  Law 

MANUFACTURED  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of  the 

PiNTSCH    SySTEM 

under  all    condi- 
tions  of  service 


PXNTSCH 


LMHT 


Latest  Mantle  LAMP  MN?3500 

'HourlyConsumption  2,12  Cubic  Ft' 
"Gandle  Power  99.5" 
J.G.Denton    Professor 
Engineering  Practice, 
Stevens  Institute,  Hoboken.N. J. 
COST  UPER  HOUR. 


2  RECTOR  ST.     ^^T^YCAR  /^EATING  andU(iHT\^^  ^^        NEW  YORK.N.Y.  ^" 


LATROBE  STEEL  &  COUPLER  CO. 

MANUFACTURERS  OF 

LATROBE,   MELROSE  &   CHICAGO  ALL-STEEL 
COUPLERS  &  STEEL  CASTINGS. 


WORKS: 

MELROSE  PARK,  ILLS. 


MAIN   OFFICE: 
1200  Girard  BIdg,,  PHILADELPHIA 


Branch  Office:     1720  Old  Colony  BIdg.,  CHICAGO. 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE,  71  BROADWAY,  NEW  YORK. 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS,    ST.    PAUL,    WASHINGTON,  D.  C. 


Ddtitd$cu$  Drake  Beam  Co., 

...Manufacturers  of... 

"Damascus  and  Waycott"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 

Peerless  Rubber  manufacturing  Co. 


■"'^ 


'Jf ""  Fine  Meclianlcal  Hubber  Gooils  tor  Railroad  Equipment  '%™"'y"rk*'' 


No  Sweat  Signal  Lamps 

Herculean  No.   l8  Steel  Sig>nal  Lamps 

Long  Burning  Founts  for  Switch  and  Semaphore  Lamps 

Headlight  Burners  and  Reflectors 

THE   DRESSEL  RAILWAY  LAMP  WORKS 

3866  to  3878  Park  Avenue.  NEW  YORK 

CHICAGO  RICHMOND  ST.  LOUIS  SAN  FRANCISCO 


RUST  PROOF  STEEL  HOSE  CLAMPS 


For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.    R.    CLANCY 

SYRACUSE,    N.   Y, 

Send  for  Blue  Prints  and  Samples. 


STANDARD  STEEL  CAR  COMPANY 

NEW  YORK:  GENERAL  OFFICE:  WORKS:  CHICAGO: 

170  Broadway.  Frick  Building,  Pittsburg.  Pa.     Butler,  Pa.         Fisher  BIdg. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 
Capacity,  30,000  Cars  per  Annum.      Write  for  Detailed  Information. 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 


POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


DRAWBAR  ATTACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

6]x8,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling'. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    fo!)   Catalog. 


CLEVELAND,    OHIO 


Tlie    Standard    Coupler    Conapany 

announces  the  removal  of  its  New  York  office  from  1 60  Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church). 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 

is  now  in  use  by  226  companies. 

The  SESSIONS-STANDARD  FRICTION   DRAFT  GEAR 

is  now  in  use  by  117  companies. 

^oth     made    fc>y    Standard    Coupler   Company. 


TO  INCREASE  YOUR  OUTPUT  USE 

VULCAN  HIGH   SPEED   STEEL. 

Always  the  Same.    Absolutely  Uniform.    Every  Bar  Guaranteed. 
Crucible  Tool  Steels  to  Meet  all  Requirements- 

MANUFACTURED     BY 

VULCAN  CRUCIBLE  STEEL  CO. 

OF    PITTSBXJKO 

General  Office  and  Works,  ALIQUIPPA.  PA. 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 


Pressed  Steel  Car  Company 


DESIGNERS    AND    BUILDERS    OF 

STEEL    PASSENGER    CARS 
AND    TRUCKS 

FOR 

STEAM  AND  ELECTRIC  SERVICE 


STEEL    CAR    FOR    ELEVATED    AND    SUBWAY    LINE 


Steel  and  Composite  Freight  Cars 
Mine  Cars  Tank  Cars 


Pressed  Steel  Specialties 

Pittsburgh,    New   York,  Chicago,   Atlanta,    St.   Louis, 
Mexico  City,  Sydney,  N.  S.  W.,  Buenos  Aires. 


SUYDAM'S  Protective  PAINTS 

for  freisit  to  ^  Sfoctnral  M  M 


MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST    AND  BUTLER  STS., 

BELL  'PHONE,   343   FLSK.  PITTSBURGH,    PA. 


the  wonderful  things  which  are  being  accomplished 
by  the  use  of  The  Dukesmith  Air  Brake  Control  System. 
We  will  gladly  mail  our  magnificent  catalogue  to  any 
railroad  man  on  appHcation.  Our  Straight  Air  Control 
Valve  will  positively  perform  wonders  when  compared 
with  any  other  air  brake  device.    ^     ,^     ^     ,^     ^ 

THE  DUKESMITH  AIR  BRAKE  COMPANY 

WABASH     BUILDING.      PITTSBURGH.     PA. 
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PfcNNSYLVANIA.  V^ 


eSTABLISHEO     1884 


SIPE'S  JAPAN   OIL 


IS  SUPERIOR  TO  LINSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  bAILY  USE   BY  ALL  THK  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO, 


ILL  JAMES  B.  SIPE  a  CO.  Allegheny,  pa, 


FOR    SALE 


Damascus  Bronze  Co.  Pittsburg.  Pa.. 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  % 
greater  mileage — save  2$  %  in  oil — at 
no  time  heat  to  cut  or  char  2k.n  axle 


Damsuicus  Bronze — Cz^stings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 


or  pin.       ifi    0    »    &    m    0    0^  Babbit  Metals  —All  Gradei. 

GLOBS 

SPECIFY  "DAMASCUS  ^^^  NICKEL  BRONZE.* 


BRAND.. 


NATIONAL    TUBE  COMPANY 

Manufacturers  of .«. 

High  Grade  Wrought  Iron 
fiir%  And  Steel 

'^€  Tubular  Goods. 

Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 

Locomotive  Boiler  Tubes. 

Arch  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 

Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 

SALES  OFFICES  = 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg,  Pa. 

Battery  Park  Building.  Pennsylvania  Building.  Frick  Building. 


Chicago,  III. 

San  Francisco,  Cal. 

115  Adams  Street. 

Crocker  Building. 

-*.-%. 

GENERAL  OFFICE: 

General  Agent  for  the  Southwest 

PITTSBURG.  PA. 

NATIONAL  TUBE  WORKS  CO., 

Frick  Building. 

Chemical  Building,  St.  Louis,  Mo. 

Gould  Coupler  Co. 


OFriCES 

341-347  Fifth  Avenue, 

New  York. 

The   Rookery,   Chicago. 

Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast   Steel,   Depew,  N.  Y. 


Gould  Friction  Draft  Gear 
Gould   Couplers  Crown  Bolsters 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

■^i  F*/\RK    BUILDIING  >^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rewilway  and  Ma^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  vA/^^^L,  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

__-,_„-,    ----pcj  WORKS: 

GENERAL  OFFICES.  ROCHESTER,  N.  Y.         PITTSBURGH,   PA 

605    PREBLE   AVE.  SAYRE,   P(\.  CLEVELAND,  O. 

ALLEGHENY,     PA.  NEW  YORK  CITY,  N.  Y. 

Jtmmion,  master  Car  Buildmi 

The  M.  C.  B.  rules  of  interchange  ...  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^v//  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  ^A\\  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PEOVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Seel   Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

IA7RITE     F'OR    SMyV\F»LE     OF" 

St&brite  Front  End  Paint 


yVlADE     BY 


Chas.  R.  Long,  Jr.  Company 

LOUISVILLE,  KY. 


INCORPORATED 
MANUFACTUBERS  OF 

RAILWAY.  STATION   AND 
BRIDGE  PAINTS. 


IfO.I'l.'I.Cl^l 


Nathan  Manufacturing  Co. 

92  and  94  Liberty  Street,  New  York. 
485  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


\  Sight-Feed  Lubricators. 

\  All  Specially  arranged  for  High-Pressure  Engines.  S 

>    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

C  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  p 

'-  SOLE  AGENCY     FOR  THE b 

)   Coale    Muffler    C$    Safety    Valve    Co.,   Inc.   < 

PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSBURGH,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while   running. 


A  catalog'  or  call  by  Representative 
for   the   asking'.     ^     ^     ^     &     & 


Homesteal  Yalve  Mfj.  Co., 

Works:  Hoineslead,     Pittsburgh,  Pa, 


CHA^LtES  G.  smiTH  CO. 

Machine  to^  Tools, 

BOEING  AND  TUfJlMlflG  MIliIiS 

IVIILiLiiNG     MACHINES,     ALtLi     KINDS, 
TURHET     LiATHES,     (VePtical    and    Hori- 
zontal,) 
ENGINE    IiATHES, 
ElVIEt^Y  GRINDING   MACHINERY. 
BATH   UNlVERSALi  GRINDERS. 


Park  Building, 


Pittsburgh,  Pa. 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  Cwith  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


>-'«IL>w. 


LITTLE  GIANT 

DRILLS  ARE  MADE 

IN  13  SIZES 


CHICAGO 


NEW  YORK 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  CAR  HEATING  and  LIGHTING  CO. 

MANUFACTURERS  OF  ELECTRIC, 
STEAM  AND  HOT  WATER  HEATING 
APPARATUS    FOR  RAILWAY  CARS. 


IMPROVED  SYSTEM  OF  _  CATALOGUES  AND  CIRCULARS 

ACETYLENE  CAR  LIGHTING.  ^  CHEERFULLY  FURNISHED. 

WHITEHALL  BUILDING.    17  BATTERY  PLACE,    NEW  YORK. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   pnp  f   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  \      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  ^'Proven  Shield  for  Steel  Work/^     Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,     JERSEY  CITY,   N.   J. 


TOWER  &  CLIMAX  COUPLERS 

In  Malleable  Iron  or  Cast  Steel. 

Malleable  Casting's  for  Railroad  Purposes. 


The  National  Malleable  Castings  Co. 

Cleveland,         Chicago,         Indianapolis.  Toledo.  Sharon. 
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;  Westinghouse  . 


The  Wcstinghousc  Air  Brake 

Is  not  merely  an  auxiliary  apparatus,  but 
a  controlling  element ;  not  merely  a  neces- 
sary expenditure,  but  a  dividend-earning 
asset 

The  Westinghouse  Air  Brake  Company,  Pittsburg,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


') 


LOCOMOTIVES 

Steam  Electric 


Pacific  type  locomotives  for   heavy,    fast 

passenger  service,  built  for  New  York, 

New  Haven  &  Hartford 

Railroad  Company. 

American  Locomotive  Company 

111  Broadway,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER,  President. 

MANUFACTURERS  OF 

**Reinforced  Corrugated 
Asbestos  Roofing  and  Sheathing" 

No  Paint  ^^^^^^^^^   No  Rust 


Fireproof 


Everlasting 


Asbestos  "Century"  Sheathing  and    Shingles. 

Asbestos    Railway  Wool  Packing  Waste  and 

Supplies  yf/  Cotton  Waste  for  Wiping. 

Perfection     Journal     Box  /ft  Train  Pipe  Coverings. 
Packing  (Patented)  Papers,  Packings,  Etc. 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN.         -        -        PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 
Machinery 


No,  3  Double  Axle  Lathe  usin  High-Power  Steel  Tools. 


NILES-BEMENT-POND  CO. 

Trinity   Building  Pittsburg  Office 

111    Broadway,   New  York  Frick   Building 

M.  M.  Cochran,  President.  John  H.  Wurtz,  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  &,  O.  Railroad  and  P.  &.  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P.  HYNDMAN,  Sales  Agent.     H.  R.  HYNDMAN.  Ass't  Sales' Agt. 


J.    L.    BCUKILL..  K.    F.    HDNTE3R,  S.    L.    HASSETT, 

PSBiaT.  M  TaZBAa.  v.   PBB9T*  ftBO'T 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD,  MILL  and 


GENERAL    SUPPLIES. 

311-315  FIRST  avenue/ 

PITTSBURG.  PA. 

AQE>rTS     FOR    .    .    . 

GtJTTA   PEROHA  and  RUBBER   MFO.  CO. 

NORWICH    BELT  MITG.   CO.  ^^^^^^     TELEPHONES 

FORSTERS'   SPLIT   PULLEYS. 

COURT   3051 
ACME   BALL   BEARING   JACKS.  ., 

INTBRLOCKIINO    BRAKE   SHOE. 

Speck,Marshall&Co. 

Dealers   in 

MILL,  MINE  AND  RAILROAD 

SUPPLIES 


H 


]  WATER 

OSC  (STEAM 
^^^^^^   j  ACID 


AIR    BRAKE    HOSE 

Selling    representatives    for 
The   B.   F.  Goodrich   Co., 
New  York  Leather  Belting  Co. 

314   SECOND   AVE.,  PITTSBURGH,    PA. 

Bell  Phone   1572  Court. 


TO  STAY  ALL  LOCOMOTIVE  FIRE  BOXES 
TO  OBTAIN  GREATER  SERVICE  RESULTS 
TO  OVERCOME  STAYBOLT  BREAKAGES 
TO   LESSEN    COSTS  OF    FIREBOX    REPAIRS 

IS  TO 

SPECIFY-ORDER-APPLY 
The  Tate  Flexible  Staybolt 

TO    ALL    FIREBOXES 

IN  USE  ON  OVER  NINETY  HAIIROADS 

Its  Function  is  to  hold  the  Firebox 
Plates  Securely  together  and 
Accomodate  itself  to  the  Unequal 
Expansion  of  the  Plates  in  Service 

*'The  Perfect  Stay" 


PITTSBURGH,  PA.U.S.A. 

orr,cesaii".CK  .u.lo.mg.  ».t.o.swFORO  -cenerxl 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa>.y  Lubrication  &.  Specialty. 

CiMLEINA     RMIL\A//\>'     S/*F='E.T"V     OIL 

Made  especially  for  use  in  headlights,  Cab,  Classification  and 
Tail-lights,  and  fo)'  Switch  and  Semaphore  Lamps.  Burns  equally  well 
with  the  long  time  as  with  the  one  day  burner,  with  or  without  chim- 
ney, as  the  burner  requires.  Is  pure  water  white  in  color;  high  fire 
test;  low  cold  test,  and  splendid  gravity. 
Please  write  to  home  of fice  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT 


HIGH  GRADE 

Mall 

edible    Cdcsting(s 

"We    are     prepared    to    supply    you 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous    work." 

FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 

INDEX-ADVERTISERS. 
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Standard  Steel  Car  Co xviii 

Suydam,  M.  B.  Co cover 

Union  Steel  Casting  Co xix 
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Westinghouse  Air  Brake  Co vii 
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J.  D.  MclLWAIN  &  COMPANY 

208  THIRD  AVENUE.  PITTSBURGH.  PA. 

AGENTS    FOR 

LEVIATHAN  BELTING 

Leviathan  Belting  was  de- 
signed to  be  and  is  constantly 
proving  its  fitness  as  the  most 
reliable  belting  for  both  long 
wear  and  dependableness.  It 
is  made  to  measure  up  to  each 
of  the  four  requirements  of  the 
ideal  belt — strength  against 
stretching — ample  traction — 
longevity  and  imperviousness 
to  its  surroundings.  It  is 
coated  and  thoroughly  im- 
pregnated with  a  preparation 
which  gives  it  its  tremendous 
traction — (it  delivers  thepow- 
er,  running  slack  as  well  as 
tight), — it  is  so  treated  that 
the  wear  and  tear  of  constant 
use  has  the  minimum  effect  on 
it, — it  is  so  treated  that  its 
environment,  whether  cold  or 
hot,  water,  steam  or  weather, 
will  not  injure  it, — it  is  made 
of  the  strongest  possible  ma- 
terial to  give  strength  against 
stretching — cotton  duck,  in 
long  lengths,  specially  woven, 
carefully  folded  and  stitched. 


Il5-ft.  X  60-in.   X  10    Ply 

LEVIATHAN     BELTING 

AT  THE  PLANT  OF  THE 

AMERICAN 
CAR   AND    FOUNDRY  CO. 

DEPEW,   N.   Y. 
PUT  ON,    JANUARY  1894 
STILL    IN   USE- 
IN  GOOD  CONDITION 


Agents  also  for 

Acme  Uncoupling  Device.  Jackson  Belt  Lacing  Machine  and 
Supplies,  Norton  Ball  Bearing  Screw  Jacks,  Buckeye  Lights  and 
Heaters,  Swain  Lubricators,  General  Transmission  Supplies. 

MILL,  MINE  AND     Q  ||  D  D  I   I  T  Q 
CONTRACTORS'      U  U  I    I    L  I  L  U 

J.  D.  MclLWAIN  &  COMPANY 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club   qf  Pittsburgh. 

ORGANIZED  OCTOBER  l8.   1901. 


OFFICERS,  1907  - 1908 


President. 
H.  W.  WATTS,  M.  C.  B.,  Monongahela  Connecting  Railroad,  Pittsburgh,  Pa. 


First  Vice-President, 

D.  J.  REDDING,  M.  M  ,  P.  A  L.  E.  R.  R. 
Co  ,  McKees  Rocks.  Pa. 

Second  Vice-Preside7it. 

F.  R.  McFEATTKRS,  Supt.  Union  R.  R. 
Co.,  Port  Perry,  Pa. 

Secretary. 

}.  D.  CONWAY,  C.  C  toS.  M.  P.,  P.  A  L. 

E   R,  R.  Co.,  Pittsburgh.  Pa. 
Trensiirer. 

J    D    McILWAIN,  President,  J.  D.  Mcll- 

wain  &  Co.,  Pittsburgh,  Pa. 

Executive  Committee. 
L.  H.  TUKNER,   Supt.    Motive   Power, 
P.  &  L   ERR.  Co.,  Pittsburgh,  Pa. 
F.  H.  STARK,  Supt.  of  rl.  S.,  Pittsburgh 
Coal  Company,  Coraopolis,  Pa. 
GEORGE  T.  BARNSLEY,  County  Road 
Engineer,  Pittsburg,  Pa. 


Finance  Committee. 

D.  C.  NOBLE.  Prest    Pittsburgh  Spring 
ct  Steel  Co.  Pittsburgh,  Pa. 

H.  V.  PORTER,  C   C.  to  P.  A.,  B.  &  L.  E. 
R.  R.  Co.,  Pittsburgh,  Pa. 

CHAS.  LINDSTROM,  Chief  Engr.,  Press- 
ed Steel  Car  Co.,  Pittsburgh  Pa. 

Membership  Committee. 

A.  M.  SCHOYER.   Genl.   Supt..  Penna. 
Lines  West,  Pittsburgh,  Pa 

D.  M.   HOWE.   Rest.   Mgr.,  Jos.  Di  von 
Crucible  Co.,  Pittsburgh,  Pa. 

E.  W.  SUMMERS,   Structural  Engineer, 
Pittsburgh,  Pa. 

A.     STUCKL     Mechanical     Consulting 
Engineer,    I'ittsburgh,    Pa. 

G.   P.   SWEELEY.    M.  M.,  Penna.  Lines 
West.  Northside,  Pittsburgh,  Pa. 
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Meetings  held  fourth  Friday  each  moidli,  except  June,  JuUi  mid  A^igust. 


PROCEEDINGS  OF  MEETING. 
FEBRUARY  28th,  1908 

The  meeting-  was  called  to  order  at  the  Mononq'ahela  House, 
Pittsburgh,  I'a.,  at  8  o'clock  P.  M..  with  \'ice-President  D.  J. 
Reddiu"'   in    the   chair. 
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Proceedino-s  Railway  Club  of   Pittsbiireh. 


The  following  oentlcmen  registered 


MEMBERS. 


Alleman.  C.  W. 
Allen,  Harvey  A. 
Ault,  C.  B. 
Bigham.  C.  G. 
Biiiler.  L.  C. 
Blackall,  R.  H. 
Blest,  M.  C. 
Boyd,  Henry  W. 
Brand.  Thos. 
Brown,  E.  W. 
Brown,  Geo.  P. 
Brownsconibe,  G.  J. 
Burkhard.  A.  A. 
Burrell,  J.  E. 
Burry,  Vincent  J. 
Carson,  G.  E. 
Cassidy,  D.  E. 
Charles,  John  G. 
Clark,  Chas.  H. 
Conway,  J.  D. 
Comstock.   E.   D. 
Colburn.  Wm.  W. 
Cole,  Jewett. 
Coulter.  A.  F. 
Courson,  Chas.  L. 
Crouch,  A.  W. 
Cunningham,  J.  D. 
Donovan.  H.  A. 
Draver,  U.  S. 
Elder.  T.  W..  Jr. 
Falkenstein,  W.  H. 
Gale,  C.  H. 
Gallaher,  A.  H. 
Gallinger,  Geo.  A. 
Gano.  J.  H. 
Gardner.  H. 


Gilg,  Henry  F. 
Gurry,  Geo. 
Haring.  Ellsworth. 
Herrold,  A.  E. 
Hood,  D.  G. 
Howe,  D.  M. 
PTughes,  J.  E. 
Hyndman,  F.  T. 
Irwin,  E.  P. 
Jenny,  Jacob. 
Kennedy,  James. 
Kerr.  Edward. 
Kerr,  Geo.  M. 
Kessler,  D.  D. 
Keyser.  R.  H. 
Kiefer.  R.  F. 
Knickerbocker.  A.   C. 
Koch,  Felix. 
Krause.  Julius. 
Lehr,  H.  W. 
Lowry,  R.  N. 
Lynn,  Samuel. 
Maguire,  W.  E. 
Mailoy,  M.  A. 
Mason,  E.  F. 
Millar,  C.  W. 
Miller,  John  F. 
McConnell,  C.  H. 
Mcllwain,  H.  M. 
McBwain,  J.  D. 
McKee,  Ira  E. 
McNulty,  F.  ^T. 
Nagle,  W.  E. 
Nagle,  W.  E.,  Jr. 
Neely.  J.  L. 
Nickerson,  S.  N. 


Visitors. 
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Noble,  D.  C. 
Gates,  Geo.  M. 
O'Neal,  J.  E. 
Peach,  W.  M. 
Phelps,  W.  H. 
Postlethwaite,  C.  E. 
Quest,  W.  O. 
Rader,  B.  H. 
Randall,  E.  J. 
Redding,  D.  J. 
Reeve,  F.  J. 
Ryan,  W.  F. 
Schomberg,  W.  T. 
Sellers,  C.  E. 
Shaler,  Fred  J. 
Shannon,  Chas. 
Smith,  M.  A. 
Spangler,  C.  P. 


Stafford,  Sani'l  G. 
Stark,  F.  H. 
Stewart,  W.  W. 
Stuart,  Malcolm  D. 
Stucki,  A. 
Suckfield,  G.  A. 
Summers,  E.  W. 
Squire,  Willis  C. 
Swartz,  H.  E. 
Tate,  R.  H. 
Trinler,  Chas.  M. 
Trust,  J.  F. 
Turner,  L.  H. 
Warnock,   H.   R. 
Weisbrod,  J.  F. 
Williams,  H.  G. 
Wolf,  Jos.  C. 
Wood.  W.  H. 


VISITORS. 


Barth.  John  W. 
Benton,'  W.  H. 
Borden,  R.  L. 
Bowen,  E.  W. 
Bower,  J.  G. 
Clark,  C.  C. 
Clarke,  C.  T. 
Clark,  E.  B. 
Deckman,  E.  J. 
Dette,  R.  E. 
Duncan,  Wm.  F. 
Felton,  Frank  J. 
Gardner,  H.  P. 
Gray,  C.  B. 
Grindlay,  L.   B. 
Gorsuch,  J.  W. 
Hallock,  j.  K. 


Hink,  Geo.  L. 
Kull.  W^ill. 
Kraft,  H.  B. 
Mackenzie,  P.  E. 
Mensch,  E.  M. 
Morrison.  C.  I. 
McClumpha,  H.  E. 
Ranch,  T.  T. 
Robertson,  James  F. 
Ruff,  J.  E.  ' 
Smith,  Sion  B. 
Smith,  W.  A. 
Stark.  Charles  J. 
Thatcher.  Ralph  H. 
Walker,  J.  W. 
Walther,  G.  E. 
White,  Arthur  H. 
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The  minutes  of  the  last  meeting  being  in  the  hands  of  the 
printer,  the  reading  of  them  was  dispensed  with. 

The  Secretary  read  the  following  proposals  for  membership : 

Dean.  Albert  S.,  Clerk,  Jones  &  Laughlin,  W'oodlawn,  Pa.  Pro- 
posed by  Chas.  M.  Trinler. 

Deckman,  E.  J.,  Rep.,  Hoppes  Mfg.  Co.,  Frick  Bldg.,  Pittsburgh, 
Pa.     Proposed  by  H.  \\  Porter. 

Finney.  R.,  Genl.  Supt.,  B.  &  O.  R.  R.  Co.,  Water  St.  Sta.,  Pitts- 
burgh, Pa.     Proposed  by  H.  W.  Watts. 

Geary,  Chas.  J.,  Salesman,  H.  W.  Johns-Manville  Co.,  248  Main 
St.,  Pittsburgh,  Pa.     Proposed  by  E.  W.  Brown. 

Gray,  C.  B.,  Asst.  ]\Iaster  ^Mechanic,  P.  R.  R.,  32nd  and  Carson 
Sts.,  Pittsburgh,  Pa.     Proposed  by  'M.  A.  Malloy. 

Grindlay,  L.  B.,  Res.  Inspector,  X.  Y.,  X.  H.  &  H.  Ry.,  6136 
Alder  St.,  Pittsburgh,  Pa.     Proposed  by  C.  H.  ]\IcConnell. 

Hutton,  Charles  A.,  Clerk,  Traffic  Dept.,  American  Sheet  &  Tin 
Plate  Co.,  Frick  Bldg.,  Pittsburgh,  Pa.  Proposed  by  J.  L. 
Neely. 

Kull,  W.  A.,  C.  C.  to  M.  M.,  :\Ionongahela  Conn.  R.  R.  Co.,  Sec- 
ond Ave.  near  Bates  St.,  Pittsburgh,  Pa.  Proposed  by  F. 
M.  McXulty. 

Layng,  F.  R.,  Engr.  of  Track,  Bessemer  &  Lake  Erie  R.  R.  Co., 
Greenville,  Pa.     Proposed  by  H.  A'.  Porter. 

McClumpha,  H.  E.,  Supt.,  Xational  Car  Wheel  Co.,  Homestead, 
Pa.     Proposed  by  J.  D.  Cunningham. 

Ranch,  T.  T.,  Foreman  Car  Inspectors,  Mon.  Div.  P.  R.  R.,  32nd 
and  Carson  Sts.,  Pittsburgh,  Pa.    Proposed  by  M.  A.  Malloy. 

Rutzky,  B.  E.,  Asst.  Car  Foreman,  Pittsburgh  Coal  Co.,  Box  548, 
Coraopolis,  Pa.     Proposed  by  F.  J.  Reeve. 

Sitterly,  \\\  H.,  Genl.  Car.  Inspector,  Penna.  R.  R.  Co.,  Buffalo, 
X.  Y.     Proposed  by  S.  M.  Hindman. 

Sitts,  Lewis  S.,  Rep.,  Jos.  T.  Ryerson  &  Son,  Frick  Annex,  Pitts- 
burgh, Pa.     Proposed  by  J.  D.  Conway. 
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Smith,  H.  H.,  D.  F.  A.,  American  Sheet  &  Tin  Plate  Co.,  Frick 
Bldg.,  Pittsburgh,  Pa.     Proposed  by  J.  L.  Xeely. 

Suhrie,  Norman,  Instructor  of  Firemen,  P.  R.  R.  Co.,  2825  Penn 
Ave.,  Pittsburgh,  Pa.     Proposed  by  Jewett  Cole. 

Walker,  J.  W.,  Air  Brake  &  Steam  Heat  Inspector,  P.  R.  R.  Co., 
320  Laurel  St.,  Swissvale,  Pa.     Proposed  by  Julius  Krause. 

Walther,   G.   C,   Foreman   Car   Inspectors,   Penna.   R.   R.,  6391 
Penn  Ave.     Proposed  by  D.  E.  Cassidy. 

PRESIDENT:     If  there  is  no  further  business  to  come  be- 
fore the  meeting  we  will  listen  to  the  paper,  by  Mr.  Carson. 

STEEL  CAR  CONSTRUCTION  and  MAINTENANCE. 

BY  G.  E.  CARSON,  M.  C.  B.,  P.  &  L.  E.  R.  R. 


Air.  President  and  Gentlemen : 

The  subject  of  "Steel  Car  Construction  and  Maintenance" 
is  a  very  important  one.  I  believe,  at  the  present  time,  the  rail- 
road companies  and  the  steel  car  manufacturers  are  giving  this 
subject  more  consideration  than  in  the  past,  and  I  question  very 
much  whether  I  can  present  anything  new,  or  even  suggest  that 
which  has  not  been  contemplated  by  many  of  you. 

It  is  needless  to  comment  on  the  evolution  of  steel  car  con- 
struction, for  it  stands  before  the  observant  as  a  structure  of 
modern  accomplishments.  In  my  opinion  it  has  long  passed  the 
experimental  stage,  and  is  now  a  fixed  reality  to  which  most  of 
us  point  with  gratification. 

Now  that  we  are  confronted  with  the  care  of  this  equip- 
ment, we  must  first  give  careful  attention  to  its  construction. 

Coiistntctioii. 

All  sheets  should  be  free  from  waves  and  roughness,  for 
paint  only  tends  to  exaggerate  them  ;  giving  the  car  an  unfinished 
appearance.  All  parts  should  be  free  from  flash,  grease  and  rust 
before  painting.  In  all  cases  when  metal  is  placed  against  metal 
before  it  is  riveted  or  concealed,  the  unexposed  parts  should  be 
coated  with  a  heavy  paint  mixture  so  as  to  exclude  moisture.  And 
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during  the  process  of  construction  a  competent  inspector  should 
see  that  the  riveting  and  bolting  together  of  the  parts  are  done 
in  a  substantial  and  workmanlike  manner. 

In  looking  at  the  construction  of  steel  cars  I  am  often  led 
to  believe  that  the  architect  sometimes  forgets  the  necessity  of 
designing  a  structure  that  can  be  repaired  with  economy  and 
despatch.  From  a  shop  view,  I  will  enumerate  a  few  points,  as 
follows : 

Corner  posts  on  large  hopper  cars  should  be  in  two  sections 
so  that  it  would  be  unnecessary  to  remove  the  entire  stake  in 
order  to  make  repairs  to  the  lower  portion  which  is  damaged 
oftener  than  the  top  portion. 

Few,  if  any,  of  the  heavy  capacity  cars  have  a  place  of  suf- 
ficient strength  under  which  jacks  can  be  placed  to  raise  a  loaded 
car  without  damage  to  the  car  or  endangering  the  lives  of  the 
workmen. 

All  one  hundred  thousand  pound  capacity  cars  should  have 
four  suitable  places  for  jacking  on  each  end  of  car  close  to  the 
body  bolsters.  The  construction  of  the  less  capacity  cars  are  bet- 
ter in  this  respect. 

I  believe  all  center  sills  should  be  spliced  in  front  of  the  body 
bolsters,  as  we  well  know  that  portion  of  the  sills  between  the 
body  bolsters  and  end  sills  is  most  subject  to  damage,  and  if 
spliced  the  damaged  sections  can  be  removed  and  repaired  at 
less  cost  than  where  it  is  a  continuous  member. 

Train  lines  should  never  be  hung  between  the  center  sills, 
as  they  are  inaccessible,  either  for  making  repairs  or  discovering 
leaky  connections,  and  are  therefore  neglected  by  the  ordinary 
inspector.  When  possible,  it  is  preferable  to  have  the  train  line 
and  all  parts  of  the  air  brake  close  to  the  outside  of  car,  where 
leaks  can  be  easily  discovered  and  repairs  made  quickly. 

All  cars  should  be  constructed  so  that  it  would  be  possible 
to  apply  a  train  chain  to  each  body  bolster  in  order  to  haul  a 
defective  car  to  the  shop.  There  are  thousands  of  cars  now  in 
service  to  which  chains  cannot  be  applied. 

Drop  doors  on  heavy  capacity  cars  should  be  constructed 
with  as  little  mechanism  as  possible,  and  at  the  same  time  the 
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weight  be  such  that  a  man  of  ordinary  strength  can  close  them, 
as  the  operating  of  the  doors  is  always  in  the  hands  of  the  in- 
experienced, who  often  are  unable  physically  to  close  some  of  the 
doors  without  assistance. 

The  floor  sheets  on  all  the  cars  examined  are  of  the  same 
thickness  as  the  side  sheets.  If  there  is  any  reason  for  this  I 
have  not  discovered  it.  It  is  recommended  that  the  floor  sheets 
be  heavier  than  the  side  sheets,  especially  on  gondola  cars,  for 
it  is  observed  that  the  floor  sheets  wear  and  rust  out  long  before 
the  side  sheets,  and  when  it  becomes  necessary  to  renew  the  floor 
sheets  they  must  be  separated  from  the  side  sheets  which  also 
show  signs  of  deterioration,  especially  where  they  join.  In  mak- 
ing repairs  we  cannot  help  but  distort  the  rivet  holes  and  often 
tear  the  side  plates.  I  believe  if  the  floor  sheets  were  heavier 
the  possibility  of  both  sheets  wearing  out  together  is  greater  and 
the  renewal  of  same  would  insure  better  results  in  workmanship 
and  service. 

It  is  also  noticeable  on  all  gondola  cars  that  the  floor  sheets 
sag,  forming  pockets  between  the  center  sills,  or,  in  fact,  at  any 
point  where  there  is  no  support  underneath.  This,  of  course, 
is  due  to  the  deterioration  of  the  plates  or  the  kind  of  service 
the  cars  are  in.  During  wet  weather  these  pockets  are  filled  with 
water  for  days  at  a  time  on  account  of  insufficient  perforation 
in  floor  sheets,  which  is  very  injurious,  the  only  escape  for  the 
water  being  through  evaporation. 

Alaiiitciiaiice. 

The  maintenance  of  steel  cars  will  be  a  subject  for  debate 
for  same  time  to  come.  I  consider  it  not  nearly  as  difficult  a 
proposition  under  present  conditions  as  the  maintenance  of  wood 
cars. 

The  road  with  which  I  am  connected  has  about  58%  steel 
equipment,  and  I  wish  it  were  100%.  We  do  not  find  it  difficult 
to  take  proper  care  of  it,  but,  of  course,  it  is  necessary  to  equip 
your  plant  with  a  sufficient  amount  of  machines  and  tools  suit- 
able for  the  work. 

I  would  strongly  recommend  that  all  the  work  be  done  under 
cover.     With  the  thermometer  near  zero  it  is  impossible  to  heat 
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and  straighten  repair  parts  and  drive  rivets  outside,  and  the  re- 
sult is  your  repair  plant  is  practically  disabled.  This  is  expensive 
when  your  equipment  is  needed. 

Probably  it  might  be  expedient  to  mention  a  few  important 
machines  and  tools  which  I  deem  it  necessary  to  have  installed 
in  the  steel  car  shop,  coming  directly  under  the  supervision  of 
the  caf  department.  \\'hen  so  installed  there  is  no  reason  why 
all  despatch  work  cannot  be  completed  to  your  satisfaction,  there- 
by relieving  you  of  considerable  anxiety  as  to  whether  some  other 
department  (which  has  all  they  can  do  to  get  out  their  own  rush 
jobs)  is  going  to  finish  yours  in  seasonable  time  that  you  may 
release  your  cars  to-day  instead  of  to-morrow. 

A  drill  press  is  very  necessary,  especially  when  making  re- 
pairs to  foreign  cars,  in  drilling  carry  irons,  draft  straps,  foot 
board  brackets,  truck  spring  hangers  or  other  parts  which  can- 
not be  punched. 

Flanging  clamp  for  flanging  floor  sheets,  side  sheets,  an- 
gles, etc. 

Stationary  riveter,  to  be  used  for  riveting  parts  removed  for 
repairs,  such  as  drop  doors,  door  spreaders,  draft  lugs,  truck 
bolster  top  plates,  stakes  to  side  sheets,  etc.  I  would  suggest 
as  much  work  as  possible  be  done  on  the  stationary  riveters, 
for  the  cost  per  rivet  is  fully  two-thirds  less  than  if  driven  by 
hammer. 

An  air  or  hvdraulic  press,  fully  equipped  with  shapers  or 
dies  for  the  purpose  of  straightening  dift'erent  shaped  material 
is  very  essential. 

Shears,  punches,  angles,  flat,  square  and  round  cutters  are 
also  necessary.  A  combination  machine  capable  of  performing 
all  of  this  work  can  be  procured  in  the  open  market,  and  when 
the  shop  room  is  limited  it  is  very  desirable. 

Please  note  cut,  which  we  will  term  a  steel  car  pen.  This 
is  not  an  expensive  device,  and  is  certainly  a  paying  investment. 
It  can  be  used  to  the  very  best  advantage  for  jacking  back  cars 
into  shape  while  cold,  which  have  been  twisted  or  bulged  by  acci- 
dent.    I  recall  manv  cases  where  this  device  has  saved  thirty  to 
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fifty  dollars  labor  per  car.     Of  course,  this  structure  is  not  in- 
tended for  use  in  all  classes  of  repairs. 

A  good  sized  Heating  Furnace  is  another  necessity  and  it 
should  be  sufficiently  adequate  to  admit  the  largest  car  sheet  and 
to  accommodate  about  five  thousand  pounds  of  various  kinds  of 
plates,  end  sills,  etc.  A  furnace  with  inside  dimensions  2'  4"  x 
8'x  13'  will  accommodate  this  amount  of  material.  By  keeping 
in  stock  a  sufficient  amount  of  new  standard  material  it  will  not 
be  necessary  to  keep  the  furnace  in  constant  blast.  I  have  worked 
very  successfully  by  using  new  material  to  replace  damaged  parts, 
allowing  the  damaged  parts  to  accumulate  until  there  was  a  suf- 
ficient amount  on  hand  to  justify  heating  the  furnace,  and  find 
it  more  economical  to  manage  it  this  way.  All  material  wdiich 
is  straightened  or  repaired  is  reserved  in  stock  to  be  used  on  the 
next  cars  that  come  in. 

In  front  of  the  furnace  an  iron  working  plate  about  5/^"  x 
3'  3"  X  10'  should  be  stationed  with  the  necessary  clamps  for 
holding  the  bent  parts  in  place  while  they  are  being  straightened. 

In  every  steel  car  shop  where  there  is  sufficient  work  to 
warrant  it,  there  should  be  an  overhead  crane  for  lifting  the  cars 
up  on  trestles  instead  of  jacking,  which  can  also  be  used  for 
placing  and  retaining  the  plates  until  secured  by  the  w^orkmen. 
By  using  a  crane  a  couple  of  men  on  the  ground  wull  handle 
the  largest  plates  used,  otherwise  a  scaffold  and  a  number  of  men 
are  necessary  to  raise  a  plate  and  fasten  it,  accompanied  by  more 
or  less  danger  to  the  men. 

When  equipped  as  outlined,  I  have  found  that  on  the  heaviest 
of  steel  car  repairs  two  men  are  able  to  handle  most  of  the  re- 
pairs, but  find  it  practicable  to  place  a  gang  of  six  men  on  three 
cars  and  by  dividing  them  into  three  gangs  they  can  do  their 
own  cutting  apart,  fitting  up  and  riveting,  and  not  be  detained 
by  material,  which  in  the  meantime  is  being  straightened  or  ma- 
chined. I  have  operated  separate  gangs  to  cut  apart,  fit  up,  and 
rivet,  but  with  little  success,  for  it  is  immaterial  to  the  men  who 
cut  apart  as  to  what  becomes  of  the  parts  removed,  and  the  gangs 
following  lose  considerable  time  in  locating  the  parts  when 
needed. 

It  is  also  practicable  to  have  stationary  rivet  heating  furn- 
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aces   in  the  car   shop,   placed   so  that  each   furnace  can   supply 
rivets  to  three  gangs  of  six  men  each. 

Painting  of  steel  cars  is  of  the  utmost  importance,  and  where 
we  have  a  great  number  of  them,  the  repainting  process  is  con- 
tinuous. 

Therefore,  recommend  a  suitable  freight  car  paint  shop,  for 
the  painting  cannot  be  done  outside  in  inclement  weather.  When 
your  equipment  needs  painting  you  cannot  afford  to  neglect  it 
until  favorable  weather  comes.  As  a  rule,  in  the  summer  months 
the  equipment  is  busy,  and  there  is  little  opportunity  to  withdraw 
it  from  service,  except  in  cases  of  extreme  emergencv.  Newlv 
built  cars,  when  ready  for  first  painting,  should  have  all  the  flash 
and  rust  removed.  Unless  this  is  done  the  flash  and  paint  will 
continue  to  fall  off  in  spots  as  long  as  any  flash  remains.  In 
order  to  remove  the  flash  thoroughly  I  would  recommend  the 
sand  blast  process.  When  it  is  not  possible  to  use  this  method, 
would  suggest  the  dry  cleaning  process,  by  using  steel  scratch 
brushes,  sand  stone,  or  any  tool  which  will  answer  the  purpose, 
which  is  not  so  satisfactory.  Following  either  process  would 
suggest  the  application  of  three  coats  of  paint  at  twenty-four 
hour  intervals.  Later  on.  when  repainting  is  necessary,  I  again 
recommend  the  sand  blast.  If  this  cannot  be  done,  dry  clean, 
and  apply  two  coats  of  good  paint.  After  taking  these  precau- 
tions to  protect  the  exterior,  we  learn  from  experience  that  under 
ordinary  conditions  it  is  necessary  to  repaint  at  the  expiration 
of  about  three  years,  and  where  conditions  are  unfavorable  to 
the  equipment,  the  repainting  should  be  governed  accordingly. 
I  cannot  be  too  emphatic  as  to  the  necessity  of  taking  the  proper 
care  of  the  exterior,  and  regret  that  the  interior  cannot  receive 
the  same  attention,  but  by  spraying  the  interior  with  crude  oil 
occasionally,  it  may  be  found  beneficial  as  a  preservative. 

At  the  present  time  the  P.  &  L.  E.  R.  R.  are  testing  this 
idea,  and  I  am  very  sorry  the  test  is  not  completed  so  as  to  en- 
able me  to  give  you  the  results. 

The  best  of  paint  should  be  used  in  order  to  prevent  rust 
after  painting.  The  paint  which  has  the  greatest  wearing  elas- 
ticity is  preferable,  as  there  is  less  liability  for  the  penetration 
of  moisture.     Adhesion  is  just  as  important,  and  to  have  perfect 
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adhesion  the  paint  should  dry  from  the  inside  out,  the  same  as 
good  varnish.  By  using  the  best  materials  we  need  not  fear  the 
expansion  and  contraction  of  the  plates  as  long  as  the  elasticity 
remains. 

Following  is  some  data  showing  the  relative  cost  of  repairs 
to  steel  and  wood  cars,  which  I  am  confident  is  correct  so  far  as 
it  pertains  to  the  P.  &  L.  E.  equipment  repaired  on  its  lines  : 

100  Wood  Cars  requiring  heavy  repairs: 

Cost    of    material $2521.00     Average  per  car $25.21 

Labor  and  supervision.    1631.00  "  "     "    16.31 


Total $4152.00  Total $41.52 

100  Steel  Cars  requiring  heavy  repairs : 

Cost   of   material $3424.00     Average  per  car $34.24 

Labor  and   supervision.    2292.00  "  "     "    22.92 


Total $5716.00  Total '. $57.16 

I  wish  to  mention  further  that  a  very  accurate  record  was 
kept  of  the  average  number  of  times  the  different  classes  of  cars 
were  called  into  the  shop  for  light,  medium,  and  heavy  repairs. 
covering  a  period  of  one  year,  as  follows : 

Average  number  of  times  one  wood  coal  car  was  in  shop 

during  one  year 7  times 

Average  cost  of  repairs  each  time  in  shop $16.23 

Average  number  of  times  one  wood  coke  car  was  in  shop 

during  one  year 6  times 

Average  cost  of  repairs  each  time  in  shop $10.74 

Average   number  of  times  one   steel  car  was   in   shop 

during  one  year 1 3^  times 

Average  cost  of  repairs  each  time  in  shop $6.74 

The  above  figures  represent  the  cost  of  material  and  labor 
less  scrap  credits,  and  is  the  average  cost  of  the  total  repairs  to 
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806     Heavy   steel   car   repairs, 
1352     Aledium   "  "  " 

9180     Light 


1 1338 

707  Heavy  wood  coal  car  repairs, 

513  "           "  coke 

3018  ^lediuni  "  coal 

3354  ■■           "  coke 

12438  Light      "  coal 

12040  "           "  coke 


32070 


Your  attention  is  called  particularly  to  the  number  of  times 
a  steel  and  a  wood  car  is  called  into  the  shop  per  year,  and  to 
the  difference  in  the  cost  of  maintenance  per  car.  Of  course,  it 
must  be  understood  that  when  the  time  comes  to  renew  the  steel 
car  parts  which  are  worn  out,  the  figures  shown  will  be  inade- 
quate for  the  reason  that  we  are  comparing  steel  cars  with  a 
collection  of  new  and  old  wood  cars,  but  even  so,  I  believe,  if  we 
give  the  steel  cars  the  proper  care  their  maintenance  will  be  less 
in  the  end  than  that  of  wood  cars. 

PRESIDENT :  The  question  is  now  before  you  for  dis- 
cussion, and  I  will  call  upon  \lr.  Stark  to  open  the  discussion. 

MR.  F.  H.  STARK:  Mr.  President— I  feel  that  the  sub- 
ject is  one  of  vital  importance  to  the  railways,  especially  in  the 
Pittsburg  district.  I  know  of  no  man  so  well  qualified  to  pre- 
sent this  subject  as  the  author  of  the  paper.  It  has  been  his 
privilege  to  be  located  right  where  the  steel  car  was  born,  and 
with  his  personal  bent  for  investigation  he  has  thereby  been  en- 
abled to  glean  valuable  data  that  the  ordinary  steel  car  designer 
does  not  have  the  opportunity  to  get. 

We  all  understand  how  the  steel  car  was  first  launched  on 
the  railroad  world.  The  railroad  men  were  slow.  I  can  remem- 
ber the  first  all  steel  car  which  came  under  my  observation.  It 
was  on  the  Lake  Shore  possibly  30  years  ago.  These  cars  were 
operated  as  powder  cars,  and  I  presume  the  reason  they  were  not 
introduced  generally  at  that  time  was  on  account  of  the  expense 
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of  wrought  iron.  Mr.  John  Kirby,  for  many  years  Master  Car 
Builder  of  the  Lake  Shore,  introduced  the  first  metal  truck  bol- 
ster, which  outlived  some  two  or  three  bodies.  Years  elapsed 
before  Mr.  Schoen  placed  on  the  market  his  ready  made  cars.  He 
first  had  the  center  plate,  the  corner  bands  and  the  stake  pockets, 
and  then  the  ready  made  cars  were  presented.  Unfortunately 
the  railroad  mechanical  men  were  not  taken  into  their  confidence, 
and  naturally  there  were  a  great  many  weak  points  in  the  orig- 
inal steel  car,  and  no  one  will  ever  know  what  it  has  cost  the 
railroads  to  develop  this  forced  hot  house  plant.  However,  the 
car  designers  have  acquired  information  and  there  is  a  wonder- 
ful improvement. 

I  presume  in  the  early  stages  the  question  of  carrying  capac- 
ity in  proportion  to  dead  weight  was  considered  too  seriously. 
It  was  one  of  the  advertisements  of  the  steel  car  that  it  could 
carry  a  greater  porportion  of  load  than  a  composite  car.  Then, 
too,  the  question  of  first  cost  had  its  bearing.  All  this  had  a 
tendency  to  place  on  the  market  cars  of  lighter  weight.  The 
P.  R.  R.  first  designed  and  commenced  building  heavier  cars. 
It  is  essential  that  a  sufficient  amount  of  metal  shall  be  embodied 
in  the  construction  of  a  steel  car  to  carry  the  load  without  any 
permanent  deflection.  The  car  sides  should  act  as  a  girder  and 
maintain  a  vertical  relation  to  the  body.  I  think,  as  Mr.  Carson  • 
says,  that  the  center  sill  should  be  spliced  ahead  of  the  body 
bolster.  In  ordinary  car  construction  the  center  sill  should  be 
continuous  and  not  be  cut  ofif  at  the  body  bolster.  There  are 
some  special  cases  where  cars  of  large  capacity  are  required 
where  it  would  be  almost  impossible  to  maintain  a  side  bearing 
clearance,  when  perhaps  it  would  be  advisable  to  have  the  body 
bolster  continuous  and  secure  the  draft  sills  ahead  of  the  bolster. 

I  am  glad  to  notice  that  in  the  later  designs  of  steel  cars 
they  are  turning  the  flanges  at  the  lower  edge  of  the  side  center 
sill  inward  rather  than  outward.  That  adds  to  the  appearance 
and  prevents  the  sides  from  being  bulged  in.  I  believe  the  car 
dump  designer  will  have  to  take  into  consideration  the  construc- 
tion of  the  steel  car,  for  there  is  a  great  deal  of  damage  done 
to  cars  while  being  operated  over  the  car  dump  machines. 

I  believe  with  Mr.  Carson  that  the  cars  should  be  painted. 
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There  is  no  question  that  the  steel  car  is  here  to  stay,  and 
it  will  be  an  advantage  to  the  railroads  to  have  all  steel  cars,  for 
wooden  cars  in  between  steel  cars  will  not  stand  the  service. 

PRESIDENT :  Inasmuch  as  these  two  men  have  had  a 
good  deal  to  say  about  the  weak  points  of  the  car  as  constructed, 
perhaps  some  representative  of  the  steel  car  manufacturers 
might  have  a  word  or  two  to  add  in  defense.  Can  we  hear  from 
Mr.  Postlethwaite  ? 

MR.  C.  E.  POSTLETHWAITE:  Mr.  Stark's  point  that 
the  early  design  was  not,  perhaps,  what  it  ought  to  be,  is  a  little 
on  the  order  of  a  story  which  I  heard  in  a  New  York  theater 
about  the  Jamestown  Exposition.  One  actor  asked  another, 
"Have  you  been  to  the  Jamestown  Exposition?"  "Xo."  "Well, 
somebody  has  got  to  go."  So  it  was  with  the  steel  car;  somebody 
had  to  start  it  somehow,  and  many  of  the  railroad  men  in  those 
days  were  afraid  of  it.  They  said  it  would  not  last  and  would 
give  too  much  trouble  in  repairs,  and  they  had  no  facilities  for 
such  repairs.  (Railroad  men  with  such  views  have  now  disap- 
peared.) Consequently,  the  design  was  launched  by  the  car  com- 
pany— and  it  was  a  good  design  at  that. 

At  first  it  was  the  disposition  of  railroads  to  allow  the  steel 
car  to  be  put  in  a  freight  train  indiscriminately,  along  with 
wooden  cars,  but  with  increased  numbers  of  steel  cars,  when  a 
wooden  car  was  between  two  lots  of  steel  cars,  there  was  often 
trouble,  and  this  led  to  an  effort  on  the  part  of  many  railroads 
to  have  wooden  cars  kept  as  nearly  as  possible  in  solid  blocks 
in  the  rear  of  freight  trains,  until  today  the  steel  car  has  so 
thoroughly  demonstrated  its  office  as  a  money-maker  and  money- 
saver  for  railroads,  that  practically  none  of  the  larger  railroads 
order  anything  but  all-steel  or  a  steel  underframe  car  in  replac- 
ing their  equipment. 

During  the  past  ten  years  tonnage  per  train-load  has  been 
greatlv  increased,  and  this  increased  tonnage  has  made  it  neces- 
sarv  to  strengthen  draft  rigging,  center  sills,  etc.,  to  withstand  the 
shocks  that  come  from  handling.  We  all  know  there  is  no  dis- 
position on  the  part  of  yardmen  to  handle  any  freight  car  gently, 
but  when  it  comes  to  a  steel  car  there  is  a  feeling  among  yard- 
men that  it  will  stand  anvthing. 
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As  Air.  Carson  was  giving  some  figures,  I  noted  those  cov- 
ering heavy  repairs  to  steel  cars.  Had  those  cars  been  of  wood 
instead  of  steel,  there  would  have  been  nothing  left  to  repair. 
In  the  case  of  a  steel  car,  there  is  always  something  to  work 
on,  and  the  railroads  are  just  that  much  ahead. 

We  are  beginning  to  get  some  real  figures  on  our  own  cars 
which  have  been  in  operation  for  a  number  of  years,  and  we  find 
that  steel  cars,  as  against  wooden  cars,  cost  from  one-third  to 
one-quarter  as  much  to  repair,  at  the  end  of  four  or  five  years, 
and  that  while  it  costs  more  each  year  to  keep  up  a  wooden  car, 
the  increase  each  year  in  the  keep-up  of  a  steel  car  is  compara- 
tively little.  Steel  cars  might  be  considered  arithmetical  pro- 
gression and  wooden  cars,  geometrical  progression,  as  the  cost 
diverges  very  materially  as  the  cars  get  older. 

I  had  the  experience  of  dealing  with  some  Frenchmen  who 
were  in  this  country  about  1901  to  buy  steel  cars.  The  French- 
men asked  me, how  long  we  figured  the  steel  cars  would  last. 
It  was  in  the  early  days  and  steel  cars  had  been  in  service  in  this 
country  but  a  very  few  A'ears :  I  stated  that  I  thought  they  would 
last  at  least  20  years.  Their  answer  was  quite  emphatic  that 
they  thought  I  was  wrong,  for  they  had  in  France  some  iron 
cars  that  had  been  in  service  between  30  and  40  years  and  they 
were  still  doing  business.  I  was  on  the  easy  side  of  that  argu- 
ment. But  the  life  of  the  steel  car  is  yet  a  question  to  be  deter- 
mined. Considering  the  thousands  and  thousands  of  steel  cars 
that  have  been  manufactured,  and  the  actual  number  completely 
destroyed,  the  figures  are  surprising  and  amount  to  practically 
nothing. 

Take  the  matter  of  design :  the  manufacturer  is  not  always 
able  to  control  that.  The  mechanical  experts  of  dififerent  rail- 
roads have  their  own  ideas,  and  they  expect  car  builders  tc5  fol- 
lOw  them.  We  car  builders  have  the  experience  of  what  is  good 
and  what  is  bad  in  both  the  early  designs  of  our  own  and  the 
late  designs,  and  the  tendency  is  today  to  produce  heavier  cars 
and  much  stronger  cars  than  originally. 

The  question  of  maintenance  and  repairs  to  steel  cars  has 
been  discussed  by  other  railway  clubs.  The  New  York  Railway 
Club  in  their  proceedings  of  February,   1902,  show  some  very 
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interesting  data ;  and  the  New  England  Railway  Club  proceed- 
ings of  October,  1906,  has  a  very  interesting  discussion.  So 
there  -is  really  very  little  new  to  add  to  what  has  been  said.  As 
to  designs,  we  have  been  in  the  business  from  the  start,  and  the 
sum  of  it  all  is  a  good  deal  like  looking  over  a  stock-farm;  you 
can  see  the  "has-been's,"  the  "is-ers"  and  the  "to-be's"  of  steel 
car  designs. 

PRESIDENT :  I  think  there  are  some  other  steel  car  men 
here  from  whom  we  might  hear.     Air.  Stucki? 

MR.  A.  STUCKI :  Several  years  ago  I  was  called  upon 
to  examine  a  steel  hopper  car  which  was  used  in  construction 
work  and  which  was  badly  smashed  up.  A  big  rock  fell  upon  it 
and  bent  and  twisted  one-half  of  it  entirely  out  of  shape,  while 
the  other  half  remained  almost  intact.  The  railroad  at  that  time 
was  not  yet  prepared  to  undertake  such  heavy  repairs,  and  there- 
fore asked  the  car  company  for  an  estimate 

We  had  a  very  clever  repair  foreman  who  at  that  time  had 
quite  a  job  on  hand  to  repair  a  lot  of  cars  of  one  of  the  first 
designs  which  showed  weakness  in  the  service.  He  knew  how 
to  use  the  straightening  table  and  the  maul.  He  had  special  and 
powerful  tongues,  by  which  he  lined  up  the  flanges  of  the  sheets. 
We  also  used  screw-jacks  and  screw  spreaders  in  connection  with 
portable  heaters,  so  that  distorted  parts  often  could  be  brought 
back  without  dismanteling  the  details. 

Bearing  all  this  in  mind,  I  estimated  the  cost  of  repairs  for 
the  above  car  $135.00,  covering  not  only  the  labor,  but  also  a 
new  side  sheet  and  a  new  coat  of  paint.  The  foreman,  however, 
made  use  of  the  old  sheet  and  put  a  patch  on  the  torn  corner. 
This  way  the  railroad  company  obtained  a  car,  approximatel}' 
worth  $1000  for  a  comparatively  small  consideration,  while,  had 
it  been  a  wooden  car,  there  would  have  been  nothing  left  of  it, 
as  Mr.  Postlethwaite  said  before. 

As  to  the  thickness  of  sheets,  there  are  many  cases  where 
the  side  sheets  should  be  at  least  as  heavy  as  those  of  the  floor, 
inasmuch  as  they,  besides  confining  the  load,  are  also  needed  to 
give  carrying  strength  to  the  car.  This  is  especially  true  in  case 
of  ofondola  cars. 
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A  spliced  corner  post  I  have  not  seen  as  yet,  and  I  think  the 
idea  is  novel  and  worth  careful  consideration,  while  the  up-to- 
date  steel  cars  now  usually  have  a  place  for  jacking.  This  is 
mostly  accomplished  by  having  a  solid  extension  of  the  body 
bolster  or  by  having  fillers  between  the  flanges  of  the  side  sills, 
so  as  to  prevent  the  crushing  of  the  same. 

The  life  of  a  steel  car  depends  entirely  on  the  conditions  of 
the  service.  The  40  years  mentioned  tonight  relates  to  French 
practice,  not  American  practice.  Dropping  cars  down  the  humps 
\Vith  defective  brakes,  running  into  each  other  at  high  speeds, 
compelling  them  to  run  in  trains  with  blistered  sheets  like  sick 
soldiers  marching  in  the  army,  all  this  will  help  to  shorten  the 
life  beyond  what  can  be  expected  if  the  cars  are  reasonably  han- 
dled and  maintained. 

PRESIDENT:  I  see  Mr.  Bowen  in  the  room,  we  would 
like  to  hear  from  him. 

AIR.  E.  W.  BOWEN :  I  have  not  had  any  experience  par- 
ticularly with  steel  cars  until  I  came  here  from  the  west  to  look 
after  some  steel  cars  our  company  is  having  built,  and  I  came 
up  here  tonight  to  listen.  These  are  practically  our  first  cars 
of  this  kind,  so  we  do  not  know  how  they  will  stand  up  under 
our  service  conditions. 

PRESIDENT:  Mr.  Stucki  said  it  was  necessary  to  have 
heavy  sides  on  the  cars  to  help  support  the  weight.  I  believe 
]\Ir.  Summers  might  give  us  some  light  along  that  line. 

:\IR.  E.  W.  SUAIAIERS  :  Mr.  President  and  Gentlemen— 
A  number  of  years  ago  I  had  something  to  do  with  the  design 
of  car  dumping  machines,  in  fact,  I  had  considerable  to  do  with 
the  first  successful  side  dumping  machines.  Some  of  the  first 
cars  operated  over  one  of  them  were  made  with  gas  pipe  in  the 
side  sills  for  top  and  bottom  members  and  had  the  stakes  at- 
tached to  these  pipes  by  clips.  This  car  dumping  machine  had 
clamping  chains  held  by  counterweights,  and  as  the  car  turned 
over,  it  was  simply  wrapped  in  these  chains  to  keep  it  from  fall- 
ing out  of  the  machine.  The  effect  of  the  chains  on  the  gas 
pipe  cars  was  to  fold  down  the  sides  something  like  a  shoe  box 
that  has  been  stepped  on. 
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At  that  time  there  were  few  steel  cars  in  use.  possibly  two 
or  three ;  but  none  of  them  got  into  the  dumping  machine.  The 
etTect  of  the  chains  on  the  wooden  cars  was  to  rip  down  the 
sides,  sometimes  clear  to  the  floor  line. 

Of  course,  the  machine  had  to  take  all  kinds  of  cars  to  dump 
— big  and  little,  long  and  short — some  with  heavy  side  stakes  and 
some  with  none  at  all ;  and  in  turning  over  the  car  the  lading 
would  run  out  of  the  space  between  the  stakes  and  the  apron 
side  of  the  car  dumper,  so  that  some  of  the  load  was  lost  through 
the  machine.  In  order  to  take  and  hold  all  forms  of  cars  on  the 
dumper,  we  had  to  supply  beams  at  intervals  along  the  apron 
side  of  the  machine,  which  beams  contacted  the  side  of  the  car 
when  it  was  moved  over  to  the  apron  in  the  operation  of  dump- 
ing. These  beams  were  necessary  on  account  of  obstructions  on 
the  sides  of  the  cars.  To  prevent  crushing  in  the  top  of  the  car 
sides,  the  chain  clamping  device  was  changed  to  a  beam  across 
the  top  to  hold  the  car  in  the  machine  when  it  is  turned  upside- 
down.  The  effect  of  this  was  to  throw  all  of  the  weight  of  the 
car  on  to  the  side  girders  and  to  concentrate  the  pressure  in 
spots  on  the  top  flange. 

From  these  experiences  in  operating  car  dumping  machines, 
and  other  engineering  experience  with  cars.  I  had  come  to  the 
conclusion  that  the  deep  sides  of  a  car  are  well  adapted  to  carry 
the  load.  But  no  girder  is  efficient  without  a  top  flange  com- 
pression member  wide  enough  to  give  it  the  proper  stiffness  to 
prevent  buckling  sideways.  That  is  a  defect  in  a  great  many 
designs  of  steel  cars;  but  it  is  a  defect  that  is  being  corrected. 
A  number  of  cars  built  recently,  with  a  channel  riveted  on  top 
of  an  angle  or  the  side  sheet  turned  over,  show  that  this  feature 
is  beginning  to  receive  attention.  A  good  top  flange  strengthens 
the  side  girder  and  helps  it  out  to  such  an  extent  that  it  prac- 
tically carries  all  of  the  load,  which  is  the  natural  construction 
owing  to  its  depth  and  position  in  the  car. 

The  question  of  repairing  cars  has  been  spoken  of.  and  while 
it  is  thought  that  the  design  should  be  such  that  the  parts  af- 
fected most  in  wrecks  should  be  spliced  in  the  beginning  so  that 
they  can  be  easily  removed.  I  have  often  wondered  without  hav- 
ing the  exact  knowledge,  what  percentage  of  the  cars  in  service 
have  to  go  through  these  repairs.     To  splice  a  draft  sill  or  a 
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corner  stake  costs  something.  A  spHce  on  a  corner  stake  would 
require  at  least  12"  for  either  a  butt  splice  or  to  lap  one  angle 
over  the  other.  This  would  necessitate  driving  a  number  of 
additional  rivets,  all  of  which  enters  into  the  first  cost  of  the 
car.  It  is  probable  that  the  first  cost  saved  by  leaving  out  the 
splice  would  create  a  fund,  the  interest  on  which  would  cover 
the  cost  of  all  of  the  repairs  of  this  nature,  especially  when  we 
consider  the  statements  that  the  repairs  on  steel  cars  do  not 
amount  to  much.  Undoubtedly,  breaks  do  occur  at  difficult  places 
to  repair  on  the  cars.  For  instance,  a  crushed  draft  sill  that 
passes  through  the  bolster  may  necessitate  taking  out  the  bolster, 
which,  of  course,  runs  up  the  cost  of  repairs  when  it  occurs,  and 
such  conditions  may  warrant  splicing  all  of  the  sills  as  an  item 
of  the  first  cost. 

Engineers  of  car  design,  seem  to  me.  to  be  losing  sight  of 
the  fact  that  if  the  draft  sill  is  backed  up  by  a  stone  wall  (or  its 
equivalent)  running  against  it  with  a  car  crushes  it  much  more 
easily  than  it  would  if  the  backing  up  were  of  a  flexible  con- 
struction. Increasing  the  cross-section  of  the  straight  line  col- 
umn from  end  to  end  of  the  car,  to  overcome  breakage  of  draft 
sills,  has  been  going  on  from  time  to  time  until  the  center  sills 
in  recent  cars  are  so  massive  that  they  represent  a  stone  wall  or 
an  unyielding  backing ;  and,  this,  in  my  opinion,  is  the  cause  of 
the  large  number  of  failures  in  the  draft  sills  proper.  I  have 
expressed  this  opinion  here  before,  and  supporting  it  are  cars 
of  my  designs  in  service  for  a  number  of  years  which  are  with- 
out center  sills  at  all  (utilizing  the  elasticity  of  the  car  as  back- 
ing) and  the  repairs  on  draft  sills  in  these  cars  has  been  "nil." 

Car  designers  should  give  more  attention  to  securing  greater 
flexibility  back  of  the  draft  still  construction,  to  withstand  the 
shocks ;  especially  when  it  can  be  done  cheaply  for  first  cost  and 
prevent  draft   sill   repairs. 

PRESIDENT:  ^h.  Krause,  we  would  like  to  hear  from  you. 

MR.  JULIUS  KRAUSE:  Mr.  President— I  do  not  wish 
to  make  any  remarks  which  would  hurt  Mr.  Carson's  feelings, 
as  we  inspected  cars  together  in  our  younger  days,  but  I  cannot 
agree  with  him  in  all  he  said  tonight.  The  cost  of  repairs  to 
steel  cars  is  too  low.  as  it  would  not  pay  for  the  wheels  used 
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under  steel  cars.  While  I  admit  the  cost  of  maintaining  wooden 
cars  is  high,  we  must  not  forget  that  the  wooden  cars  referred 
to  are  from  15  to  20  years  old  and  the  steel  cars  from  one  to 
ten  years  old. 

I  believe  it  would  be  wrong  to  increase  the  floor  of  steel 
cars  to  one-half  inch  thick,  as  this  would  add  4,000  pounds  of 
weight  to  the  car,  which  would  make  it  expensive  from  a  trans- 
])ortation  point  of  view.  I  believe  that  steel  cars  will  become 
25  years  old  before  they  are  worn  out  and  that  the  floor  will 
wear  out  in  about  one-half  that  time,  but  floors  are  so  constructed 
that  they  will  not  be  difficult  to  renew. 

The  matter  of  painting  steel  cars  is  a  serious  question,  as 
the  paint  on  the  inside  of  the  car,  especially  self-cleaning  cars, 
will  not  remain,  and  on  the  outside  the  paint  also  receives  very 
rough  usage  at  unloading  points,  sides  of  the  cars  being  pounded 
by  mauls  and  sledges,  in  order  to  unload  them  in  the  shortest 
time. 

Mr.  Postlethwaite  states  that  repairs  to  steel  cars  are  not 
expensive.  I  agree  with  him  that  the  steel  car  is  a  superior  car, 
and  will  take  the  place  of  the  wooden  car,  but  we  will  find  that 
the  repairs  to  steel  cars  for  the  first  ten  years  of  its  life  will  be 
very  much  less  than  the  last  ten  years  of  its  life.  We  find  when 
cars  become  eight  to  ten  years  old  and  are  wrecked  and  parts 
bent  and  broken,  that  some  parts  that  were  ^  inch  thick  when 
built  that  one-half  of  this  thickness  has  been  consumed  by  rust 
and  cannot  be  straightened  but  must  be  renewed,  which  makes 
the  repairs  more  costly.  I  have  reports  of  forty  steel  cars  being 
sent  to  the  shop  during  the  last  twenty-eight  days  on  account 
of  the  center  sills  being  broken  back  of  the  body  bolster.  These 
cars  belong  to  a  lot  of  4,000  that  Air.  Postlethwaite  built  six  years 
ago,  and  are  considered  standard  cars  equipped  with  friction 
draft  gear,  so  you  must  agree  that  keeping  steel  cars  in  repairs 
is  not  going  to  be  all  sunshine. 

MR.  G.  E.  CARSOX:  I  am  still  not  convinced  with  ref- 
erence to  the  floor  sheets.  After  the  floor  sheets  are  worn  out 
at  the  point  where  the  floor  is  joined  to  the  side  sheets,  we  have 
found  more  or  less  deterioration  on  the  side  sheets,  and  when 
cutting  awav  the  floor  we  distort  the  rivet  holes  in  the  side  sheets, 
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and  in  applying  new  floor  sheets  do  not  consider  it  good  prac- 
tice to  rivet  a  new  plate  to  one  which  is  about  half  worn  out. 
For  this  reason  I  still  contend  that  if  the  floor  sheets  were  a  lit- 
tle heavier  there  would  be  a  possibility  of  the  floor  and  side 
sheets  wearing  out  at  the  same  time,  and  when  renewing  same 
the  work  could  be  done  in  a  more  substantial  and  workmanlike 
manner. 

With  reference  to  the  figures  showing  the  cost.  I  previously 
stated  that  when  the  time  comes  to  renew  worn  out  parts  of  steel 
cars  these  figures  will  be  inadequate,  but  wish  to  say  that  58% 
of  the  P.  &  L.  E.'s  equipment  is  steel  and  aside  from  the  light 
running"  repairs  we  are  taking  care  of  the  steel  equipment  with 
about  50  men,  and  have  about  300  men  on  the  wood  portion  of 
the  equipment. 

I  believe  the  oiling  on  the  inside  of  steel  cars  is  a  thought 
in  the  right  direction  and  deserves  trial,  but  would  not  recom- 
mend the  removal  of  corrosion.  Corrosion  is  principally  made 
up  of  foreign  matter  and  there  is  very  little  deterioration  takes 
place  under  this  corrosion,  therefore  do  not  consider  that  it  is 
necessary  for  the  oil  to  penetrate  the  corrosion,  but  sufficient  oil 
used  to  cover  the  exposed  parts. 

MR.  F.  H.  STARK :  I  believe  we  are  allowed  to  speak  not 
more  than  twice,  so  our  friend  Krause  is  done.  Usually  he  takes 
advantage  of  the  situation  and  imposes  on  the  little  fellow.  But 
this  time  I  hardly  know  how  to  make  the  application.  The  Irish- 
man says,  "Hurrah  for  Ireland."  The  Yankee  says,  "Hurrah 
for  hell !"  And  the  Irishman  says,  "That's  right,  everybody  for 
his  own  country."  Here  we  have  two  fellows  from  the  same 
country  opposing  each  other.  I  might  account  for  the  trouble 
Mr.  Krause  had  in  this  way.  It  is  the  elements  out  of  the  coal 
that  corrode  the  steel,  and  they  hold  their  cars  under  load  so 
long  and  move  them  so  slowly  that  the  corrosive  elements  have 
a  long  time  to  work  on  the  steel. 

Xow  Mr.  Carson  has  said  that  his  wooden  cars  came  into 
the  shop  seven  times  a  year  and  it  cost  $16  for  repairs.  I  won- 
der whether  he  meant  seven  times  a  year  for  each  car,  for  every 
wooden  car  that  he  had? 

^IR.  CARSOX:     Yes,  sir. 
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MR.  STARK:  That  is  more  than  I  would  expect.  We 
have  with  us  tonight  the  superintendent  of  the  steel  car  depart- 
ment of  the  Pennsylvania  at  Altoona  and  we  ought  to  hear  from 
him.  We  have  tried  for  three  or  four  years  to  get  a  Pennsyl- 
vania man  to  tell  us  something  on  steel  car  repairs.  They  have 
a  modern  plant  down  there  where  they  can  take  a  car  that  is 
all  distorted  and  put  it  into  shape  in  an  hour  and  a  half,  and 
they  have  never  invited  us  down  there  to  see  it.  The  P.  &  L.  E. 
have  a  modern  plant  and  I  want  to  compliment  the  P.  &  L.  E. 
for  giving"  us  the  benefit  of  it.  If  the  Pennsylvania,  through 
their  superintendent  at  Altoona,  will  give  us  the  benefit  of  their 
experience  we  will  forgive  them  for  the  past. 

MR.  H.  B.  KRAFT :  The  gentleman  is  mistaken  about  the 
superintendent,  it  is  only  the  foreman. 

PRESIDENT:  Foremen  sometimes  can  give  more  infor- 
mation that  the  superintendents. 

MR.  H.  B.  RRxA-FT :  We  have  a  very  modern  plant  in 
Altoona.  We  turn  out  anywhere  from  seven  to  twenty  cars  per 
day.  We  can  tear  a  steel  car  down  completely  and  rebuild  it 
again  in  from  four  to  five  days.  For  splicing  sills  we  turn  the 
car  upside  down  to  cut  oiT  and  splice,  wdiich  we  find  to  be  the 
most  economical  way.  \\  e  have  the  first  cars  to  find  in  wdiich 
the  sills  could  be  spliced  in  front  of  the  body  bolsters ;  in  all 
cases  we  find  them  to  be  weak  about  lo  inches  back  of  the  bol- 
sters. In  splicing  sills  at  this  point  it  is  necessary  to  remove 
and  replace  the  bolster,  which  runs  the  expense  up  considerable ; 
however,  there  seems  to  be  no  way  of  overcoming  this.  As  to 
floor  sheets  we  find  quite  a  number  worn  pretty  near  through 
after  the  cars  have  been  in  service  only  two  or  three  years.  Only 
the  other  day  an  inspector  in  looking  over  a  car  didn't  see  any 
holes  at  all,  but  in  making  a  close  examination  he  stepped  on 
one  and  his  foot  went  clear  through.  This.  I  think,  comes  from 
the  sulphur  eating  through  as  well  as  the  rust  wdiich  is  being  con- 
tinually knocked  off  at  coal  tipples  when  loading,  the  coal  being 
dropped  anywhere  from  ten  to  twelve  feet.  In  regard  to  the  re- 
[ilacing  of  these  sheets,  we  have  not  as  yet  found  a  car  where  it 
was  necessary  to  take  out  a  side  sheet  in  order  to  replace  the 
hopper  sheets.  The  flange  on  the  hopper  sheet  protects  the  side 
from  the  coal  sliding  out.     I  have  not  vet  found  one  side  sheet 
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that  was  only  %  inch  thick.  I  will  give  you  gentlemen  all  an 
invitation  to  visit  the  Altoona  Shops  and  will  be  only  too  glad 
to  give  you  any  information  I  can.  I  did  not  know  that  I  would 
be  called  on  to  talk  or  I  would  have  made  some  preparations.  I 
only  found  out  this  morning  at  lo  o'clock  of  this  meeting,  and 
I  came  over  to  hear  what  the  other  people  had  to  say. 

MR.  E.  W.  SUMMERS:  Mr.  Carson's  side  partner  has 
made  one  statement  that  I  cannot  understand.  He  speaks  about 
a  lot  of  self-cleaning  cars  handling  coal,  but  he  says  they  send 
down  prize  fighters  with  mauls  and  bars  to  pound  them  all 
around. 

CHAIR:  That  is  probably  because  they  have  those  prize 
fighters  and  they  have  to  make  use  of  them. 

MR.  POSTLETHWAITE:  I  think  the  question  is  easily 
answered.  The  lumps  in  the  coal  clog.  I  have  seen  it  often. 
And  in  cold  weather  if  the  whole  bottom  of  the  car  were  to  drop 
out  when  the  coal  freezes  you  have  to  loosen  it  somehow  before 
it  will  drop. 

It  was  my  pleasure  to  enter  the  service  of  the  car  company 
just  a  few  months  after  the  first  steel  car  w-as  launched  in  Pitts- 
burgh, in  1897,  and  from  that  time  until  a  year  or  two  ago  the 
experience  was  on  the  order  of  a  pyrotechnical  display  on  the 
Fourth  of  July.  One  of  the  things  we  had  first  was  a  rush  mes- 
sage from  a  railroad  that  their  "hoppers  were  bulging."  We 
could  not  understand  why  they  were  bulging ;  we  sent  a  man  out, 
and  in  the  steel  mills  where  the  ore  was  frozen  they  just  put  a 
little  dynamite  in  to  loosen  it.  Another  thing,  a  road  not  very 
far  from  here  got  1000  gondolas  without  drop  bottoms,  the  first 
ones  of  the  kind  we  built.  A  few  of  those  cars  had  been  loaded 
with  coal  and  they  had  been  put  in  on  the  side-track ;  a  teamster 
was  busy  unloading  the  coal,  and  a  heavy  rainstorm  came  up  and 
the  cars  filled  with  water.  The  teamster  went  back  and  they 
waited  for  the  water  to  run  out  of  the  cars,  but  it  did  not  run. 
We  got  a  telegram,  "Your  cars  are  holding  water,  what  shall  we 
do"?  Our  answer  was,  "Bore  drain  holes  in  them  and  we  will 
bore  drain  holes  in  the  rest  of  them."  These  are  just  two  of  the 
experiences  we  have  had.  If  anyone  would  like  a  hundred  or  two 
more,  let  them  come  around. 
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In  connection  with  the  discussion  as  to  thickness  of  the  flooi, 
I  would  like  to  ask  what  is  the  purpose  of  a  steel  car  or  freight 
car  of  any  kind  ?  We  as  manufacturers  have  always  understood 
that  it  was  for  the  transportation  of  coal  or  other  commodity. 
We  all  know  the  disposition  of  railroads  to  stand  cars  on  sid- 
ings and  let  them  stand  there  for  months,  and  coal  that  is  highly 
charged  with  sulphur  is  bound  ty  affect  the  car  in  the  end.  Isn't 
it  a  fact  that  when  you  abuse  the  use  of  anything,  vou  do  not 
get  the  best  possible  results?  If  cars  are  used  for  storage,  all 
right,  but  then  don't  kick  about  holes  coming  into  the  floor. 

Referring  to  the  splicing  of  center  sills  in  front  of  the  bol- 
ster :  We  have  railroad  patrons  that  would  not  have  a  car  with 
the  center  sills  spliced,  and  there  are  others  who  would  not  have 
them  unless  they  were  spliced.     So  there  you  are ! 

Another  point  that  ought  to  be  considered  in  the  cost  of 
maintenance  of  a  steel  car,  as  compared  with  a  wooden  car,  is 
the  utility  of  the  one  as  compared  with  the  other.  When  the 
class  of  long  gondola  car,  knowm  on  the  Pennsylvania  as  the 
"G.  R.,"  was  built,  it  was  one  of  the  most  expensive  and  heaviest 
freight  cars  that  car  companies  had  built  up  to  that  time,  but 
wdien  these  cars  first  went  to  the  steel  mills,  one  car  took  a  load 
for  which  it  required  four  of  the  old  style  gondola  cars  to  move. 
In  other  words,  it  was  long  material  and  they  had  to  use  twin 
cars  with  the  old  style  car. 

MR.  HENRY  GILG:  I  must  say  that  I  have  been  very 
much  surprised  to  learn  that  the  question  is  not  yet  settled  of 
the  economy  of  the  steel  car.  I  remember  a  generation  ago  that 
it  was  decided  most  positively  that  the  metal  car  never  would  be 
a  success.  I  saw  some  of  the  cars  that  Mr.  Stucki  had  reference 
to,  so  far  back  that  it  seems  to  be  a  dream,  1868  or  '69.  I  be- 
lieve I  saw  a  passenger  car  on  the  Fort  W^ayne  that  was  a  metal 
car.  Afterwards  when  I  was  a  clerk  on  the  Ft.  Wayne  I  in- 
quired of  some  of  the  men  why  the  iron  car  was  not  used  in- 
stead of  the  wooden  one,  and  I  was  informed  with  a  suitable 
amount  of  expressiveness  that  in  w'recks  they  were  a  total  loss, 
as  they  could  not  be  repaired  economically. 

Xot  having  had  experience  in  designing  or  building  steel 
cars,   I   cannot  make  any  suggestions,  except  from  the  side  of 
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the  man  who  comes  in  contact  with  them,  that  is  in  reference  to 
painting,  particularly  the  numbers.  Last  summer  I  went  with 
the  scale  clerk  to  the  scale — he  was  about  to  weigh  a  car  and 
could  not  make  out  what  it  was.  The  conductor  gave  me  the 
number.  How  he  knew  it  I  don't  know.  But  it  has  occurred 
to  me  that  some  suitable  number  plate  should  be  placed  upon  the 
car  and  kept  in  better  condition  so  that  a  man  in  the  transporta- 
tion department  will  be  able  to  determine  the  number  without 
loss  of  time. 

MR.  L.  C.  BIHLER:  In  order  that  the  records  of  the 
Railway  Club  may  be  historically  correct  I  might  make  a  cor- 
rection of  Air.  Stark's  remarks  about  the  birthplace  of  the  open 
steel  car.  It  occurred  a  little  before  the  opening  of  the  AlcKees 
Rocks  plant.  It  was  at  the  Keystone  Bridge  Works  in  1896, 
where  two  steel  hopper  cars  were  built,  which  are  still  in  service 
on  the  Bessemer  Railroad.  They  were  abnormally  heavy ;  they 
weighed  about  40,000  pounds.  For  part  of  the  time,  four  or 
five  years,  those  cars  traveled  on  the  Erie  &  Pittsburg,  hauling 
ore  between  Erie  and  Pittsburgh,  and  the  weight  of  the  car  plus 
the  safe  lading  was  88,000  lbs. ;  full  lading  was  too  great  for 
some  of  the  trestles,  so  the  cars  were  never  loaded  full.  They 
were  transferred  to  the  Bessemer  road  a  little  later  and  were 
renumbered ;  they  are  still  in  use  and  have  the  lowest  cost  for 
repairs  that  the  Bessemer  has  for  steel  hoppers. 

Air.  Stark  and  Mr.  Summers  both  referred  to  a  question 
that  is  very  important,  the  repairs  of  steel  cars  as  the  result  of 
going  through  car  dumpers.  That  is  a  very  important  and  much 
neglected  subject.  It  should  have  had  attention  three  or  four 
years  ago,  but  we  were  all  so  busy  that  the  time  did  not  arrive 
until  lately  to  make  a  satisfactory  and  thorough  examination  and 
investigation  of  the  merits  and  defects  of  all  car  dumpers,  re- 
lating not  only  to  those  in  use  at  furnaces  unloading  ore,  but 
also  those  at  lake  ports  unloading  coal.  There  was  a  committee 
appointed  by  the  railroads  not  long  since,  Mr.  Carson  is  a  mem- 
ber of  that  committee,  which  did  very  thorough  work.  They 
examined  some  28  car  dumps  located  at  various  points  on  Lake 
Erie,  iron  and  steel  works  in  the  Mahoning  Valley  district,  Johns- 
town, Bufifalo,  Pittsburgh,  Mingo  and  other  districts,  and  their 
records  showed  that  there  was  not  one  car  dumper  handling  cars 
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where  all  the  cars  come  through  safely  and  without  any  dam- 
age. Briefly,  the  report  showed  that  something  over  90%  of 
the  cars  that  went  through  were  damaged  in  some  shape  or  other. 
Not  all  were  made  so  defective  that  they  could  not  be  useful 
for  service,  but  they  were  in  a  different  condition  after  they 
passed  through  the  dumper.  I  did  not  examine  the  report  very 
closely,  but  I  heard  it  read,  and  among  the  suggestions  made 
in  regard  to  changes  in  the  car  was  one  relating  to  the  grab  irons 
or  hand  holds  and  roping  staples.  These  grad  irons  on  the  side 
of  the  cars  are  pretty  nearly  in  every  case  mutilated.  Where 
they  are  now  on  the  side  of  the  cars  they  should  be  placed  on 
the  ends  where  the  clamping  apparatus  cannot  crush  it.  That 
is  a  serious  point,  considering  that  under  the  National  Safety 
Appliance  Act  a  car  is  defective  which  has  a  bent,  broken  or 
twisted  handhold. 

I  am  sorry  Mr.  Postlewaite  resurrected  that  old  dynamite 
story.  I  thought  he  knew  that  everybody  receiving  frozen  ore 
is  using  steam  to  thaw  it.  As  to  the  remarks  of  others  regarding 
the  wearing  out  of  floor  plates,  I  think  we  all  ought  to  be  glad 
to  see  them  wear  out.  It  is  the  best  kind  of  a  sign,  it  is  a  sign 
that  prosperity  is  abroad  in  the  land.  I  will  wager  that  everyone 
here  agrees  that  we  would  all  rather  see  them  wear  out,  than 
see  them  in  the  present  depressed  trade  condition  rusting  out 
for  lack  of  work. 

MR.  POSTLETHWAITE:  Referring  to  Mr.  Bihler's- re- 
marks as  to  the  birth  of  the  two  steel  cars  which  he  described,  I 
am  reminded  of  the  man  in  a  Pullman  car  who  confided  to  the 
porter  that  there  had  been  a  birth  of  twins  at  his  house  during 
the  day.  The  porter  remarked,  "Boss,  dat  was  no  birth,  dat's 
a  section."  However,  I  knew  about  those  two  cars  and  they 
were  the  foundation  of  much  serious  thought  in  the  early  days 
of  the  steel  car  business,  and  the  comments  heard  tonight,  in  so 
far  as  the  birth  of  the  steel  car  is  concerned,  were  meant  to  refer 
to  the  starting  of  the  manufacture  of  steel  cars  in  large  numbers. 
As  a  matter  of  fact,  the  original  tracing  from  which  the  Pressed 
Steel  Car  Company  figured  is  dated  1889. 

MR.  F.  H.  STARK:  Aly  friend  Bihler  wants  to  take  a 
little  o^lorv  about  thawins:  out  ore  with  steam.     We  originated 
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that  over  on   the   C.   L.   &  W.   branch   of  the   B.   &   O.   twelve 
years  ago. 

There  is  one  thing  I  want  to  emphasize  that  was  brought 
out  by  ]\Ir.  Carson's  paper,  and  that  is  the  thought  of  designing 
cars  with  a  view  of  economical  repairs  without  sacrificing  first 
cost  and  dead  weight.  That  is  a  point  they  can  improve  on  if 
thev  will  get  around  and  visit  Mr.  Carson. 

What  I  arose  to  do  is  to  move  that,  we  extend  a  vote  of 
thanks  to  3>Ir.  Carson  for  his  very  able  paper,  which  will  be  read 
with  a  great  deal  of  interest  by  all  the  members  of  the  Club. 

The  motion  being  duly  seconded,  was  carried  unanimously. 

UPON  AIOTIOX,  Adjourned. 
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SEMI-ANNUAL  MEETING 
SOCIETY  RAILWAY  CLUB  SECRETARIES. 


The  Society  of  Railway  Club  Secretaries  held  its  semi- 
annual meeting-  at  the  office  of  the  Secretary,  Air.  Harry  D. 
Vought,  Xew  York  City,  on  January  18,  1908.     Present: 

James  Powell,  Chairman,  Canadian  Railway  Club. 

Harrv  D.  \'ought,  Secretary-Treasurer,  New  York  Rail- 
road and  Central  Railway  Clubs. 

George  H.  Frazier,  Secretary-elect,  Xew  England  Railroad 
Club,  who  was  introduced  by  his  predecessor,  Mr.  Ed- 
ward L.  Janes,  who  was  also  present. 

Alinutes  of  the  annual  meeting  were  approved. 

The  Committee  on  uniformity  and  standardizing  of  blank 
forms,  not  being  prepared  to  make  a  complete  report,  it  was,  on 
motion  of  Air.  Janes,  continued,  with  the  understanding  that 
their  full  report  would  be  presented  at  the  annual  meeting. 

Messrs.  Daniel  M.  Brady,  George  H.  Frazier  and  Harry 
D.  Vought  were  appointed  a  committee  to  arrange  for  the  dinner 
at  the  annual  meeting  in  June,  1908,  and  entertainment  in  con- 
nection therewith. 

On  motion,  Mr.  Frauenthal,  of  the  St.  Louis  Railway  Club, 
was  invited  to  prepare  a  paper  for  the  annual  meeting  on  such 
subject  as  it  might  please  him  to  select. 

There  being  no  further  business,  the  Committee  adjourned. 
Respectfully  submitted, 

Harry  D.  Voucht, 

Secretarv-Treasurer. 


^^^'^I^e'l^^^^  EDWARD  KERR,  President. 
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Brass  and  Bronze  (astinjs  of  k\]  Bescnplion. 

[n?ine  Brasses  and  (m  km\  Bearings  i  ]0\) 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PITT  COUPLER 

The  latest  up-to-date  coupler  of  the  M.  C.  B. 
type  in  which  are  combined  with  the  simplicity 
of  the  Janney  Coupler  the  up-to-date  features 
of  a  "Lock-Set"  and  "Knuckle-Opener". 
Complies  with  all  the  reiquircments  of  the 
M.  C.  B.  Association  and  of  the  Safety 
Appliance  Law 

MANUFACTURED  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of  the 

PlNTSCH    SySTEM 

under  all    condi- 
tions of  service 


PlNTSCH 


utrnmr 


Latest  Mantle  Lamp  TrPEN?3500 

'HourlyConsumption  2,12  Cubic  Ft' 
"Gandle  Power  99.5' 
J.G.Denton    Professor 
Engineering  Practice, 
Stevens  institute,  Hoboken.N. J. 
COST  UPER  HOUR. 


Z  RECTOR  ST.    J^^^T^YCaR  /jfATlNG  anpUO^^^^^  \^     ^^"^ 


YORK.N.Y. 


LATROBE  STEEL  &  COUPLER  CO. 

MANUFACTURERS  OF 

LATROBE,   MELROSE  &  CHICAGO  ALL-STEEL 
COUPLERS  &  STEEL  CASTINGS. 


WORKS: 
MELROSE   PARK,  ILLS. 


MAIN   OFFICE: 
1200  Girard  BIdg.,  PHILADELPHIA 


Br3nch  Office:     1720  O.d  Colony  BIdg.,  CHICAGO. 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE.  71  BROADWAY,  NEW  YORK. 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS,    ST.    PAUL,    WASHINGTON,  D.  C. 


Damascus  Brake  Beam  €o., 


.Manufacturers  of,.. 


"Damascus  and  Waycon"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 

Peerless  Rubber  manufacturing  Co. 


«ianufacti.rers  fIhb  Mechaiiical  Rubber  Gqojs  for  RailroaJ  Equipment  '^^"•"y,'',^'- 


HRADL/IOHTS 

No  Sweat  Signal  Lamps 

Herculean  No.   l8  Steel  Signal  Lamps 

Long  Burning  Founts  for  Switch  and  Semaphore  Lamps 

Headlight  Burners  and  Reflectors 

THE    DRESSEL  RAILWAY  LAMP  WORKS 

3866  to  3878  Park  Avenue,  NEW  YORK 

CHICAGO  RICHMOND  ST.  LOUIS  SAN  FRANCISCO 


RUST  PROOF  STEEL  HOSE  CLAMPS 


For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.    R.    CLANCY 

SYRACUSE,    N.   Y 

8^"  Send  for  Blue  Prints  and  Samples. 


STANDARD  STEEL  CAR  COMPANY 

NEW  YORK:  GENERAL  OFFICE:  WORKS:  CHICAGO: 

170  Broadway.  Frick  Building,  Pittsburg,  Pa.     Butler,  Pa.         Fisher  BIdg. 

STEEL   AND    COMPOSSTE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS.  BOLSTERS.  BRAKE  BEAMS.  ETC. 
Capacity.  30,000  Cars  per  Annum,      Write  for  Detailed  Information. 


bu'tSIIr  drawbar  AnACHMENTS 

FRICTION 


GEAR. 

Piper  Patents 

250,000 


Has  all  the 
Points  of  a 
Perfect  Gear 


RELIABLE 

TANDEM 
SPRING    GEARS. 

6]x8,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling'. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 

CLEVELAND,    OHIO 


Send    fo^    Catalog. 


The    Standard    Coupler    Company 

announces  the  removal  of  its  New  York  office  from  1 60  Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church). 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 

is  now  in  use  by  226  companies. 

The  SESSIONS-STANDARD  FKICTION   DRAFT  GEAR 

is  now  in  use  by  1 17  companies. 

Both     made    toy    Standard    CToupler   C:ompany. 


TO  INCREASE  YOUR  OUTPUT  USE 

VULCAN  HIGH   SPEED   STEIEL. 


Always  the  Same.    Absolutely  Uniform.    Every  Bar  Guaranteed- 
Crucible  Tool  Steels  to  Meet  all  Requirements- 

MANUFACTURED     BY 

VULCAN  CRUCIBLE  STEEL  CO. 

General  Office  and  Works.  ALIQUIPPA.  PA. 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 


Pressed  Steel  Car  Company, 

DESIGNERS    AND    BUILDERS    OF 

STEEL    PASSENGER    CARS 
AND    TRUCKS 

FOR 

STEAM  AND  ELECTRIC  SERVICE 


STEEL    CAR    FOR     ELEVATED    AND    SUBWAY    LINE 


Steel  and  Composite  Freight  Cars 
Mine  Cars  Tank  Cars 


Pressed  Steel  Specialties 

Pittsburgh,    New   York,  Chicago^  Atlanta,    St.   Louis, 
Mexico  City,  Sydney,   N.  S.  W.,   Buenos  Aires. 


SUVDAM'S  Protective  PAINTS 

fof  f  [#1  Qfs  ^  Slfydoral  M  M 


■MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST    AN  D  BUTLER  STS  , 

BELL     PHONE     343    FISK.  PITTSBURGH,     PA. 


the  wonderful  things  which  are  being  accomplished 
by  the  use  of  The  Dukesmith  Air  Brake  Control  System. 
We  will  gladly  mail  our  magnificent  catalogue  to  any 
railroad  man  on  application.  Our  Straight  Air  Coatrol 
Valve  will  positively  perform  wonders  when  compared 
with  any  other  air  brake  device.    jf>     J-     J-     J-  ^ 

THE  DUKESIVIITH  AIR  BRAKE  COMPANY 

WABASH     BUILDING.     PITTSBURGH.     PA. 


mrr  *  it"""**"^'"'*^''" 


ESTABUSHEO     1884 


SIPE'S  JAPAN  OIL 


IS  SUPERIOR  TO  UNSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO,  ILL.  JAMES  B.  SIPE  &  CO,  Allegheny,  pa, 


FOR    SALE 


Damascus  Bronze  Co.  Pi*fai>«^  p»>- 


Damascus  Nickel  Bronze  Locomotive 
tastings  are  guaranteed  to  give  50  % 
greater  mileage — save  2$  %  in  oil — at 
no  tirae  heat  to  cut  or  char  »ji  axle 
orpin.       0    0    0    »    0    0    is 


Deunucus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals— All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE/ 


BRAND.^ 


NATIONAL    TUBE   COMPANY 

Manufacturers  ^f  ,■ 

Jjigh  Grade  Wrought  Iron 


/\ii\  And  Steel 


I    T    ^ 


'^^'  Tubular  Goods. 


Merchant  Pipe. 

steam,  Gas  and  Water  Pipe, 
Black  and  Galvanized. 


Locomotive  Boiler  Tubes. 

Arch  Pipes,  Stay  Tubes,  Water  Grates,  Safe  Ends 
for  Boiler  Tubes. 


Seamless  Cold  Drawn  Boiler  Tubes 

for  all  purposes. 

SALES  OFFICES: 

New  York,  N.  Y.  Philadelphia,  Pa.  Pittsburg,  Pa. 

Battery  Park  Building.  Pennsylvania  Building.  Prick  Building. 

Chicago,  III.  San  Francisco,  Cal. 

115  Adams  Street.  Crocker  Building. 

GENERAL  OFFICE  :  General  Agent  for  the  Southwest 

PITTSBURG,    PA.  NATIONAL  TUBE  WORKS  CO., 

Prick  Building.  Chemical  Building,  St.  Louis,  Mo. 


Gould  Coupler  Co. 


orriCES 

341-347  Fifth  Avenue, 

New  York. 
The  Rookery,   Chicago. 

Depew,  N.  Y. 


WORKS 
Axle  For^e,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast   Steel,   Depew,   N.  Y. 


Gould  Friction  Draft  Gear 
Gould   Couplers  Cro>vii  Bolsters 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rewilway  and  Mzwchinists*  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  vA/S^^L  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  Rochester,  n.  Y.       Pittsburgh,  pa 

505    PREBLE   AVE.  SAYRE,    PA.  CLEVELAND,  O. 

ALLEGHENY,     PA.  NEW  YORK  CITY,  N.   Y. 

Mention,  master  Car  Bmiders! 

The  M.  C.  B.  rules  of  interchange  ...  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^Vk  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  //A\\  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Seel   Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

lA/RITE    I^OR    S/\/V\F»LE    OF" 

St&brite  Front  End  Paint 


yvi;^ii»E   B>' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED- 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -  fX|Twev^f|  j  jr.      ifV 

BRIDGE  PAINTS.  LfV»U10  V  lUtylL,,    IV  I . 


Nathan  Manufacturing  Co. 

92  and  94  Liberty  Street,  New  York. 
485  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


\  Sight-Feed  Lubricators. 

)  All  Specially  arranged  for  Higb^Pressure  Engines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES.    \ 

C  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  :• 

'-  SOLE  AGENCY     FOR   THE b 

>  Coale    Muffler    O    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:     232  Fifth  Ave.  PITTSBURGH,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 

A  catalog  or  call  by  Representative 
for   the  askin|[.     i&     »     ^     0     & 


Homestead  ValTe  Wi  Co., 

Works;  Homestead,     Pittsburgh,  Pa. 


cHflRtiES  G.  smiTH  CO. 

Machine  to^  Tools, 

BOILING   A^D  TURNING   MILiIiS 

JVIILiLiiNG     MACHINES,     AliLi     KlNt)S, 
TURRET     LiATHES,     (VePtieal     and    Hori- 
zontal,) 
ENGINE     liATHES, 
EMERY  GRiNtDiNG   MAGHlNERV. 
BATH  UNIVERSAL!  GRINDERS. 


Park  Building, 


Pittsburgh,  Pa. 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C.,-with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


>-'«itw 


LITTLE  GIANT 

DRILLS  ARE  MADE 

IN  13  SIZES 


fia[. 


CHICAGO 


NEW  YORK 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  5G 


GOLD  CAR  HEATING  and  LIGHTING  CO, 

MANUFACTURERS  OF  ELECTRIC, 
STEAM  AND  HOT  WATER  HEATING 
APPARATUS    FOR  RAILWAY  CARS. 


IMPROVED  SYSTEM  OF  _  CATALOGUES  AND  CIRCULARS 

ACETYLENE  CAR  LIGHTING.  ^  CHEERFULLY  FURNISHED. 

WHITEHALL  BUILDING,    1?  BATTERY  PLACE.    NEW  YORK. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   noR  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work/'      Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


TOWER  &  CLIMAX  COUPLERS 

In  Malleable  Iron  or  Cast  Steel. 

Malleable  Castings  for  Railroad  Purposes. 


The  National  Malleable  Castings  Co. 

Cleveland,         Chicago.         Indianapolis,  Toledo,  Sharon. 


'Westin  chouse  ' 


The  Wcstinghousc  Air  Brake 

Is  not  merely  an  auxiliary  apparatus,  but 
a  controlling  element ;  not  merely  a  neces- 
sary expenditure,  but  a  dividend-earning 
asset 

The  Westinghouse  Air  Brake  Compan\',  Pittsburg,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  tlie  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westingliouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIVES 

Steam  Electric 


Pacific  type  locomotives  for   heav}-,    fast 

passenger  service,   built  for  New  York, 

New  Haven  &  Hartford 

Railroad  Company. 

American  Locomotive  Company 

111   Broadway,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President. 
MANUFACTURERS  OF 

**Reinforced  Corrugated 
Asbestos  Roofing  and  Sheathing" 

No  Paint  ^.^^^^^^^   No  Rust 


Fireproof 


Everlasting 


Asbestos  "Century"  Sheathing   and    Shingles. 

Asbestos    Railway  Wool  Packing  Waste  and 

Supplies  ^ly  Cotton  Waste  for  Wiping. 

Perfection     Journal     Box  /|S  Train  Pipe  Covering.s. 
Packing  (Patented)  Papers,  Packings,  Etc. 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN,         -         -         PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 


Hydraulic 
Machinery 

No,  3  Double  Axle  Lathe  usin  High-I'ower  Steel  Tools. 

NILES-BEMENT-POND  CO. 

TniNiTY   Building  Pittsburg  Office 

111   Broadway,   New  York  Frick  Building 

M.  M.  Cochran,  President.  John  H.  Wurtz  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 


Shipments  via  B.  &,  O.  Railroad  and  P.  &  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDMAN.  Ass't  Sales' Agt. 


J.    L.    HUKILL.  R.    F-   HUNTB3R,  S.   L.   BASSETT, 

PBBST.  A  TKIEA3.  V.    PRBST.  SBO'T 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD,  MILL  and 


GENERAL    SUPPLIES, 


311-315  FIRST  AVENUE, 

PITTSBURG.  PA. 

AGENTS    FOR    .    .    • 

GtJTTA   PEROHA  and  RUBBER  MEG.  CO. 

NORWICH  BELT  MFG.  CO.  BELL    TELEPHONES 

EORSTERS'   SPLIT  PULLEYS.  COURT  2051 

ACME   BALL  BEARING   JACKS.  ..  , „ 

INTERLOCKING    BRAKE   SHOE. 

Speck,Marshall&Co. 

Dealers  in 

MILL,  MINE  AND  RAILROAD 

SUPPLIES 


H 


]  WATER 

OSC  (STEAM 
^^^^^^   )  ACID 


AIR    BRAKE    HOSE 

Selling    representatives   for 
The  B.   F.  Goodrich   Co., 
New  York  Leather  Belting  Co. 

314   SECOND    AVE.,  PITTSBURGH,    PA. 

Bell  Phone   1572   Court. 


iTiHE  RIGHT  WAY. 


TO  STAY  ALL  LOCOMOTIVE  FIRE  BOXES 
TO  OBTAIN  GREATER  SERVICE  RESULTS 
TO  OVERCOME  STAYBOLT  BREAKAGES 
TO   LESSEN    COSTS  OF    FIREBOX    REPAIRS 

IS  TO 

SPECIFY-ORDER-APPLY 
The  Tate  Flexible  Staybolt 

TO    ALL    FIREBOXES 

!N  USE  OS  OVER  SMTY  RAILROADS 

Its  Function  is  to  hold  the  Firebox 
Plates  Securely  together  and 
Accomodate  itself  to  the  Unequal 
Expansion  of  the  Plates  in  Service 

"The  Perfect  Stay" 


.PITTSBURGH,  PA,  U.S.  A. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw2k.y  Lubrication  z^  Specialty. 

GrtLEINrt  RftlL\A//^"V  SMFETY  Oil- 
Made  especially  for  use  in  headlights,  Cab,  Classification  and 
Tail-lights,  and  for  Switch  and  Semaphore  Lamps.  Burns  equally  well 
with  the  long  time  as  with  the  one  day  burner,  with  or  without  chim- 
ney, as  the  burner  requires.  Is  pure  water  white  in  color;  high  fire 
te.?t;  low  cold  test,  and  splendid  gravity. 
Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT 


HGH  GRADE 

Mall 

edcble    Cd^stings 

"We    are     prepared    to    supply    you 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous    work." 

FORT  PITT  MALLEABLE  IRON  CO. 

' 

PITTSBURGH,  PA. 

INDEX- ADVERTISERS. 
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J.  D.  MclLWAIN  &  COMPANY 

208  THIRD  AVENUE.  PITTSBURGH.  PA. 

AGENTS    FOR 

LEVIATHAN  BELTING 

Leviathan  Belting  was  de- 
signed to  be  and  is  constantly 
proving  its  fitness  as  the  most 
reliable  belting  for  both  long 
wear  and  dependableness.  It 
is  made  to  measure  up  to  each 
of  the  four  requirements  of  the 
ideal  belt — strength  against 
stretching — ample  traction — 
longevity  and  imperviousness 
to  its  surroundings.  It  is 
coated  and  thoroughly  im- 
pregnated with  a  preparation 
which  gives  it  its  tremendous 
traction — (it  delivers  thepow- 
er,  running  slack  as  well  as 
tight), — it  is  so  treated  that 
the  wear  and  tear  of  constant 
use  has  the  minimum  effect  on 
it, — it  is  so  treated  that  its 
environment,  whether  cold  or 
hot,  water,  steam  or  weather, 
will  not  injure  it, — it  is  made 
of  the  strongest  possible  ma- 
terial to  give  strength  against 
stretching — cotton  duck,  in 
long  lengths,  specially  woven, 
carefully  folded  and  stitched. 

Agents  also  for 

Acme  Uncoupling  Device,  Jaoitson  Beit  Lacing  Machine  and 
Supplies,  Norton  Ball  Bearing  Screw  Jacks,  Buckeye  Lights  and 
Heaters,  Swain  Lubricators,  General  Transmission  Supplies. 


Il5-ft.  X  60-in.   X  ID 

Ply 

LEVIATHAN     BELTING              | 

AT  THE  PLANT  OF 

THE 

AMERICAN 

CAR   AND    FOUNDRY 

CO. 

DEPEW,    N.   Y. 

PUT  ON,    JANUARY 

894 

STILL    IN   USE- 

IN  GOOD  CONDITION 

MILL,  MINE  AND 
CONTRACTORS' 


SUPPLIES 


J.  D.  MclLWAIN  &  COMPANY 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club   of  Pittsburgh. 


ORGANIZED  OCTOBER  l8.  19OI. 


OFFICERS,  1907 -1908 


President. 
H.  W.  WATTS,  M.  C.  B.,  Monongahela  ConnectiEg  Railroad,  Pittsburgh,  Pa. 


First  Vice-President. 

D.  J.  REDDING,  M.  M  ,  P.  &  L.  E.  R.  R. 
Co.,  McKees  Roclis.  Pa. 

Second  Vice-President. 

F.  R.  McFEATTERS,  Supt.  Union  R.  R. 
Co.,  Port  Perry,  Pa. 

Sea-etary. 

J.  D.  CONWAY,  C.  C.  to  S.  M.  P.,  P.  &  L. 

E.  R.  R.  Co.,  Pittsburgh,  Pa. 
Treastirer. 

J.  D.  McILWAIN,  President,  J.  D.  Mcll- 
wain  &  Co.,  Pittsburgh,  Pa. 

Executive  Committee. 
L.  H.  TURNER,   Supt.   Motive   Power, 
P.  &  L.  E.  R  R.  Co.,  Pittsburgh,  Pa. 

F.  H.  STARK,  Supt.  of  R.  S..  Pittsburgh 
Coal  Company,  Coraopolis,  Pa. 
GEORGE  T.  BARNSLEY,  County  Road 
Engineer,  Pittsburg,  Pa. 


Finance  Committee. 

D.  C.  NOBLE.  Prest    Pittsburgh  Spring 
&  Steel  Co.  Pittsburgh,  Pa. 

H.  V.  PORTER,  C.  C.  to  P.  A.,  B.  &  L.  E. 
R.  R.  Co.,  Pittsburgh,  Pa. 

CHAS.  LINDSTROM.  Chief  Engr.,  Press- 
ed Steel  Car  Co.,  Pltcsburgh   Pa. 

Membership  Committee. 

A.  M.  SCHOYER.   Genl.   Supt.,  Penna. 
Lines  West,  Pittsburgh,  Pa. 

D.  M.   HOWE,   Rest.   Mgr.,  Jos.  Dixon 
Crucible  Co.,  Pittsburgh,  Pa. 

E.  W.  SUMMERS,   Structural  Engineer, 
Pittsburgh,  Pa. 

A.    STUCKI.     Mechanical     Consulting 
Engineer,    Pittsburgh,   Pa. 
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PROCEEDINGS  OF  MEETING. 

MARCH  27th,  1908 

The  meeting  was  called  to  order  at  the  Alonongahela  House, 
Pittsburgh,  Pa.,  at  8  o'clock,  P.  M.,  with  Vice-President  D.  J. 
Reddins:  in  the  chair. 
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The  following  gentlemen  registered : 
MEMBERS. 


Anderson.  J.  B. 
Baker.  J.  H. 
Barnsley,  Geo.  T. 
Beatty,  E.  G. 
Brown,  Geo.  P. 
Brownscombe,   G.  J. 
Burkhard,  A.  A. 
Chapin.  E.  S. 
Charles,  J.  G. 
Colburn,\\'m.  W. 
Cole,  Jewett, 
Conway,  J.  D. 
Coulter,  A.  F. 
Crouch,  A.  W. 
Degener,  P.  A. 
Decknian,  E.  J. 
Dickerson,  S.  K. 
Drayer,  U.  S. 
Dyer,  Joseph. 
Gallinger,  Geo.  A. 
Gano,  J.  H. 
George,  M.  E. 
Gies,  Geo.  E. 
Gray,  Robt. 
Haring,  Ellsworth. 
Harris,  J.  D. 
Hepburn,  M.  J. 
Herrold,  A.  E. 
Plinsdale,  C.  L. 
Irwin,  Oliver 
Jenny,  Jacob. 
Kennedy,  Jas. 
Kerr,  Geo.  M. 
Kinter,  D.  H. 
Kleinc,  R.  L. 
Knickcrl)ocker,  A.  C. 


Knight,  E.  A. 
Koch,  Felix. 
Krause,  Julius. 
Lair,  H.'j. 
LaMar,  A. 
Leary,  E.  B. 
Lehr,  H.  W. 
Lenhart,  C.  W. 
Lindstrom,  Chas.  A. 
Lobez,  P.  L. 
Long,  R.  M. 
Lynn,  Samuel. 
Maguire,  W.  E. 
Mason,  E.  F. 
Mason,  Stephen  C. 
Mawhinney,  M.  S. 
Meredith,  H.  P. 
Millar,  C.  W. 
Miller,  J.  F. 
Milliken,  L  H. 
Minor,  H.  C. 
McClumpha,  H.  E. 
McConnell,  C.  PL 
McFeatters,  F.  R. 
McKee,  Ira  E. 
McXulty,  F.  M. 
Mc Vicar,  G.  E. 
Neely,  J.  L. 
Noble,  b.  C. 
Painter,  Joseph. 
Peach,  Wm.  M. 
Porter,  H.  \'. 
Proven,  John. 
Pulliam,  O.  S. 
Ranch,  T.  T. 
Redding,  D.  J. 


Xew  Mc'ml)crs. 
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Reeve.  l\  J. 
RiddelK  win.  J. 
Rinehart,  Pi.  W. 
Ryan.  W.  F. 
Searles.  E.  J. 
Shannon,  Chas. 
Sitts,  Lewis  S. 
Smith.  D.  W. 
Smith,  :\L  A. 


Bixler.  H.  C. 
Brown.  James  A. 
Chandler,  Geo.  J. 
Cunningham,  D.  F. 
Diehl,  H.  M. 
Dickinson,  F.  W. 
Fisher.  A.  G. 
Hilberry,  H.  H. 
Hink,  Geo.  L. 
Hirsch,  Richard. 
Hunt,  Thos.  15. 
Johnson.  John  F. 
kendio-.  R.  C. 


Stuart.  ^Talcohn  D. 
Suck  field.  G.  A. 
Swann.  J.  B. 
Sweeley,  G.  P. 
Taylor,'  H.  G. 
Walker,  J.  W. 
Walthcr,  G.  C. 
Warne.  J.  C. 
Weimer,  II. 

\isrruRS. 

Klein,  N.  P. 
Lozier,  J.  W. 
Mousselet.  AL  E. 
McMillan.  Charles. 
Noah,  James  T. 
Noble.  H.  S. 
Reinhardt,  A.  L. 
Roche,  Thos.  M. 
Ruff.  J.  E. 
Sheedy,  M.  M. 
Smith,  B. 
Smith,  E.  W. 
Smith,  Sion  B. 
Tinker,  Uriah. 


The  minutes  of  the  last  meeting-  being-  in  the  hands  of  the 
printer,  the  reading  of  them  was  dispensed  with. 

The  Secretary  read  the  following  list  of  proposals  for  mem- 
bership : 

Bixler.  H.  C,  Asst.  Train  Master.  Penna.  R.  R.  Co.,  15th  St., 
Pittsburgh.  Pa.     Proposed  by  W.  J.  Riddell. 

Dickinson.  F.  W..  M.  C.  B..  15.  &  L.  E.  R.  R..  Greenville.  Pa. 
Proposed  by  j.  K.  liooth. 

Hansen.   Chas..  jr..   Standard   Steel   Car  Co.,   Butler,   Pa.     Pro- 
posed by  Geo.  I^.  P)all. 

Laudenbeck.   H.   C,   Chemist,   W.   A.   I^).   Co..   W'ilmerding,   Pa. 
Proposed  by  Sam'l.  G.  Stafford. 
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Moore,  J.  T.,  Passenger  Conductor,  P.  C.  C.  &  St.  L.  Ry.  Co., 
Carnegie,  Pa.     Proposed  by  J.  L.  Neely. 

Morrison,  John  M.,  Engineer,  D.  &  H.  Co.,  No.  7  Birkett  St., 
Carbondale,  Pa.     Proposed  by  J.  Rosenstock. 

Noah,  James  T.,  General  Yard  Master,  Monongahela  Connect- 
ing R.  R.  Co.,  Second  Ave.  near  Bates  St.,  Pittsburgh,  Pa. 
Proposed  by  F.  M.  McNulty. 

Northwood,  W.  G.,  Scale  Agent,  Penna.  R.  R.  Co.,  809  Peebles 
St.,  Wilkinsburg,  Pa.     Proposed  by  W.  J.  Riddell. 

Quigley,  G.  E..  Foreman.  P.  &  L.  E.  R.  R.  Co.,  Haselton,  Ohio. 
Proposed  by  C.  L.  Hinsdale. 

Thomas,  W.  R.,  Road  Foreman  of  Engines,  D.  &  H.  Co.,  83 
Salem  Ave.,  Carbondale,  Pa.    Proposed  by  J.  Rosenstock. 

Vincent,  J.  E.,  Traffic  Manager,  Pittsburgh  &  Buffalo  Coal  Co., 
Sheraden,  Pa.     Proposed  by  J.  L.  Neely. 

PRESIDENT :  I  regret  to  announce  the  death  of  two 
members  of  this  Club,  Mv.  J.  K.  Kerr,  Trainmaster  of  the  Mo- 
nongahela Connecting  Railroad,  who  died  March  3rd,  and  Mr. 
Richard  S.  Mercer,  agent  of  the  American  Brake  Shoe  &  Foun- 
dry Co.,  of  New  York,  who  died  February  23rd.  I  will  appoint 
as  committees  to  draft  suitable  memorial  resolutions  on  the  death 
of  Mr.  Kerr,  !^Iessrs.  F.  M.  McNulty,  F.  S.  Weigel  and  John 
L.  Tucker;  on  the  death  of  Mr.  Mercer,  Messrs.  George  A.  Post, 
F.  W.  Sargent  and  Daniel  M.  Brady. 

There  being  no  further  business,  the  report  of  the  Com- 
mittee on  the  Revision  of  M.  C.  B.  Rules  of  Interchange  was 
presented  by  Chairman  Mr.  R.  L.  Kleine. 

Report  of  Committee  of  tHe  Rail-way  Club 

of    Pittsburg'K     on    tHe     Revision    of 

M.  C.  B.  Rules  of  Interchange. 


Mr.  President  and  Gentlemen : 

Your  Standing  Committee  on  the  Revision  of  the  M.  C.  B. 
Rules  of  Interchange  has  very  carefully  considered  the  1907 
Rules,  and  submit  for  your  consideration,  such  changes,  correc- 
tions or  additions  which,  in  the  opinion  of  your  committee,  it 
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was  thought  desirable  to  submit  to  the  Arbitration  Committee 
for  their  consideration. 

The  changes  in  the  rules  proper  are  based  upon  the  ex- 
perience of  your  committee  with  the  1907  rules,  and  while  some 
of  the  recommendations  may  be  considered  of  minor  importance, 
they  are  suggested  with  a  view  of  strengthening  the  rules,  be- 
sides tending  to  uniformity  of  interpretation  and  practice  by  car 
repairmen,  car  inspectors  and  other  parties  handling  the  j\I.  C. 
B.  work  for  the  different  railroads. 

Your  committee  has  refrained  from  making  recommenda- 
tions for  changes  in  prices  for  material  and  labor,  generally,  but 
has  suggested  a  few  corrections  where  prices  are  not  consistent, 
and  a  few  desirable  additions. 

Circular  of  Inquiry  to  the  members  asking  for  suggestions 
regarding  the  revision  of  the  Rules  of  Interchange  was  sent  out 
by  our  Secretary,  but  your  committee  regrets  to  state  that  very 
few  replies  were  received  in  answer  to  this  circular.  The  rec- 
ommendations which  came  to  hand  were  very  carefully  con- 
sidered. 

CHANGES  RECOMMENDED  IN  THE  M.  C.   B.  RULES 
OF  INTERCHANGE. 

RULE  No.  1. 

x\dd  the  words  and  adjiistiiii:;  brakes  in  the  third  line  after 
the  word  iiisl^ccfioii,  and  omit  the  word  and  before  the  word 
inspection. 

The  Arbitration  Committee  in  the  supplement  issued  to 
the  1907  rules  under  Rule  No.  107,  page  48,  suggests  the 
following  addition :  i\o  charge  to  he  made  for  adjusting  air 
brakes.  Each  railway  company  should  adjust  the  brakes 
on  foreign  cars,  which  should  include  the  adjusting  of  the 
brakes  for  piston  travel,  as  well  as  handbrake,  and  no  charge 
should  be  made  for  this  work,  as  it  is  necessary  for  the  safe 
handling  of  the  car.  Therefore,  it  is  thought  advisable  that 
the  above  addition  be  made  to  Rule  No.  i,  in  addition  to 
incorporating  it  in  Rule  No.  107. 
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RULE  No.  2. 

Insert  after  the  word  form  in  fourth  line  of  second  para- 
graph the  following:  filled  in  ivith  ink  or  black  indelible 
pencil. 

This  addition  is  suggested  that  the  making  out  of  the 
return  card  will  conform  to  the  requirements  of  using  ink 
or  black  indelible  pencil  the  same  as  for  defect  and  repair 
cards.  If  ordinary  pencil  is  used,  the  writing  often  becomes 
indistinct,  or  entirely  obliterated. 

RULE  No.  2— Continued. 

Change  the  heading  on  return  card  to  read:  Bad  Order 
Return  Card. 

In  order  that  the  heading  of  the  return  card  may  clearly 
specify  the  reason  for  the  return  of  the  car.  it  is  thought 
advisable  to  change  the  heading  of  this  card,  as  above  rec- 
ommended. While  the  body  of  the  card  clearly  states  that 
the  car  is  returned  for  the  following  defects,  at  the  same 
time,  if  the  heading  is  changed,  as  above  described,  it  will 
indicate  to  all  parties  handling  cars  the  cause  for  returning 
the  car  without  reading  the  card  in  detail. 

RULE  No.  3. 

That  the  car  number  and  initials  be  changed  from  the 
top  to  the  bottom  of  the  card,  as  per  form  attached. 


-S-^S  o 


C3  >    1- 


M.    C.    B.    DEFECT    CARD 

( Name  of  Koad  j 

Date 

Car  specified  below  will  be  received  at  any  point 
on  this  Company's  Line  with  the  following  defects: 


Car  No Initials. 

Inspector  at... 
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This  is  to  assist  bill  clerks  and  others  who  examine  detect 
cards,  when  the  hill  has  heen  rendered.  The  cards  and  hills 
are  fastened  toi^ether  at  the  top,  and  without  making-  de- 
tachments it  is  not  possil)le  to  check  uj)  the  car  initials  and 
numher.  If  this  change  is  made,  it  will  also  conform  to 
the  present   standard   rei)air  card. 

RULE  No.  

Seams  one  inch  long  or  over  at  a  distance  of  J/"  or  less 
from  the  throat  of  flange,  change  to  read:  Any  scams  at 
a  liisfaiicc  of  oiic-Jialf  iiicJi  or  less  from  flic  fJiroat  of  flic 
f!aii^i:;c. 

Anv  seam  in  the  throat  of  the  llange  is  dangerous,  inas- 
much as  it  is  impossible  to  determine  from  a  surface  inspec- 
tion the  length  of  the  same,  as  it  very  frecjuently  shows  at 
the  surface  a  certain  length  and  then  extends  further  under 
the  surface.  As  the  length  of  the  seam,  therefore,  is  inde- 
terminable and  dangerous  at  anv  length,  before  the  flange 
is  broken  ofl",  the  dimension  for  same  should  not  be  specified. 

RULE  No.  IL 

Change   the   dimension   of   thick   flange   from    i    7-16"   to 
1   10-O4",  and  change  Figure  Xo.  2  to  show'  the  new  stan- 
dard maximum  flange  thickness  gauge,  as  per  ]M.  C.  B.  Sheet 
12,   1907  Proceedings. 

As  the  AI.  C.  B.  1907  wheel  has  been  adopted  as  standard 
last  year,  this  rule  should  be  changed  to  conform,  and  the 
correct  maximum  flange  thickness  gauge  shown  in  Figure 
No.  2. 

RULE  No.  14. 

Add  the  words  cracked  or  before  the  word  broken  in 
first  line. 

There  are  numerous  cracked  flanges  caused  bv  seams  re- 
mo\-ed  from  service  before  the  flange  is  broken,  and  while 
Rule  Xo.  14  covers  broken  flange  caused  by  seams  there  is 
nothing  now  in  the  rules  to  specify  owners"  responsibilitv 
when  wheels  are  removed  on  account  of  cracked  flanges 
caused    bv    seams.      A\dien    wheels    are    discovered    to    have 
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cracked  flanges,  due  to  seams,  they  should  be  removed  from 
service,  from  a  safety  standpoint,  and  the  rule  should  be 
modified  to  cover  the  same. 

RULE  No.  18. 

Strike  out  if  chip  is  on  outside  of  flange,  and  insert  //  chip 
is  on  the  opposite  side  from  throat  of  flange. 

To  enable  car  repairmen  and  inspectors  to  determine  which 
is  the  inside  and  outside  of  the  flange  from  the  present  word- 
ing of  the  rule,  it  is  particularly  difficult  to  determine  this 
when  the  wheels  are  mounted  and  setting  on  the  rail.  As 
an  illustration,  an  inspector  is  directed  to  gauge  wheels  for 
bent  axle,  and  is  requested  to  measure  the  wheels-  between 
the  inside  of  the  flanges  which  really  refers  to  the  back  of 
the  flanges.  To  clearly  distinguish  what  is  meant  in  Rule 
No.  18  from  what  is  specified  in  Rule  No.  20,  it  is  believed 
that  this  rule  should  be  modified,  as  suggested. 

RULE  No.  21. 

That  the  gauges  shown  in  Figures  i,  3,  4,  4- A  and  5 
should  be  so  changed  as  to  eliminate  the  throat  radius. 

An  examination  of  worn  flange  wheels  shows  that  the 
radius  at  the  throat  varies,  and  is  generally  ^"  and  more, 
indicating  that  a  gauge  with  any  throat  radius  causes  more 
or  less  confusion  among  inspectors  and  others  in  determin- 
ing whether  or  not  the  flanges  are  sufficiently  worn,  and 
judgment,  therefore,  must  be  used  in  condemning  wheels, 
which  judgment  is  consequently  not  uniform  at  different 
inspection  and  interchange  points. 

The  present  gauge  shown  in  the  M.  C.  B.  Rules  of  In- 
terchange has  3-16"  radius  at  the  throat  while  the  gauge 
shown  in  the  ]\I.  C.  B.  Standard  adopted  last  year  provides 
for  a  y^"  radius  at  the  throat.  While  the  ^"  throat  radius 
is  better  adapted  to  the  radius  to  which  wheels  are  worn,  it 
is  not  entirely  satisfactory. 

Inspectors  and  others  do  not  condemn  wheels  uniformly 
by  the  wheel  defect  gauge,  for  the  reason  that  the  fillets  at 


M.   C.   B.  Rules  of  Interchange.  177 

the  throat  of  wheels  differ  from  the  radius  on  the  gauge, 
preventing  the  latter  from  properly  seating  in  throat,  and 
from  resting  on  the  tread ;  which  results  in  the  gauge  not 
being  applied  perpendicular  to  the  side  of  the  wheel,  and 
if  the  gauge  is  rocked  towards  back  of  flange  the  probabil- 
ity of  condemning  the  wheel  is  lessened,  whereas,  if  it  is 
inclined  towards  tread  the  wheel  is  condemned  before  it 
should  be.  Even  though  the  gauge  is  applied  squarely,  there 
is  a  question,  in  many  instances,  as  to  the  exact  condemning 
points.  To  illustrate,  see  Figures  i  and  2  which  show  the 
present  gauge  in  the  Interchange  Rules  and  the  M.  C.  B. 
standard  gauge  applied  to  a  worn  flange  wheel  taken  from 
service. 

Owing  to  the  conditions  refered  to,  it  is  thought  desirable 
to  entirely  eliminate  the  throat  radius  from  the  gauging 
point. 

It  is,  therefore,  recommended  that  a  gauge  with  the  throat 
radius  eliminated,  as  shown  in  Figure  3,  and  strictly  gauging 
the  thickness  of  flange  at  a  certain  point  above  the  tread 
better  meets  the  requirements,  which  point  should  be  ap- 
proximately 11-32"  above  the  tread.  In  condemning  wheel 
flanges  with  this  gauge  the  bottom  of  gauge  must  rest 
on  tread  before  the  flange  is  condemned.  The  rest  should 
be  of  a  length  so  as  not  to  be  affected  by  the  wear  of 
the  tread.  The  part  of  the  gauge  which  rests  on  the  back 
of  the  flange  is  J4"  above  that  portion  of  the  gauge  which 
sets  on  the  tread,  so  constructed  for  the  reason  that  the  lines 
of  the  new  M.  C.  B.  wheel  flange  leave  the  lines  of  the  old 
M.  C.  B.  Standard  at  this  point,  therefore,  this  gauge  would 
be  applicable  to  both  the  new  and  the  old  form  of  wheel 
flange,  and  when  the  flange  of  the  new  wheel  is  worn  to 
the  limit  of  this  gauge,  it  will  be  stronger  through  the  sec- 
tion at  the  throat  than  the  old  form  of  wheel  flange  on  ac- 
count of  the  reinforcement  at  the  back  of  the  flange. 

It  has  been  found  that  the  opening  in  the  present  wheel 
defect  gauge  for  80,000  and  100,000  pounds  capacity  cars 
removes  a  wheel  flange  from  service  which  has  been  worn 
thin  when  it  is  still  within  the  limits  of  safetv  for  thickness, 
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Fie    I 

PRESENT     INTERCHANGE     RULES 


SOME     INSPECTORS     WOKLO    CONDtKN 
TH't   WHCCL    WITH   THE    f;^' OPENIHC.  AS 
CAUCE   TOUCHES  IN    THROAT  AND  OUTER 
EDOt    CAN    BE  SLIGHTLY   TILTED  TO  Rt»T 
ON  TREAO. WHEREAS    OTHER  INSPECTORS 
i    FLANCe    WITH 
THE  BOTTOM 


Fic.a 

M  C  B    STANDARD    ADOPTED    IN     IS07, 


GAUGE  IN    riC   t    AS  THE  RADIUS  ON  GAUGE 
MORE    NEARLY    COINCIDES   WITH  THROAT 
RADIUS.      SOME    INSPECTORS    WOULD 
CONDEMN  THIS    FLANC  t.  WHERE  A5 


F1C.3 

SUGGESTED    GAUGE   TO    ELIMINATE     THROAT     RADIUS 


M.  c. 


kulcs   of   Interchansfe. 
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SUGGESTED    WORN     COUPLER    LIMIT   AND 
WHEEL    DETECT    GAUGE. 


CM 


^f'H-t 


-1*1 


J-f^ 


NOTE  - 

GAUGE  TO  BE   MADE  OF  ^"STEEL  CASE  HARDENED. 

'X'  TO  BE  DETERMINED 


providing  no  seams  exist  in  the  throat,  antl  if  seams  do  exist 
in  throat,  the  thickness  of  the  flange  is  not  the  prime  factor, 
as  flanges  are  broken  from  wheels  before  they  have  reached 
the  condemning  hmit  for  thickness,  and  it  is.  therefore,  sug- 
gested that  the  opening  in  the  new  gauge  shoukl  be  made  to 
condenui  the  same  thin  flange  wheel  that  the  present  gauge 
in  the  Interchange  Rules  con:lemus.  This  would  be  approxi- 
niatelv  an  opening  of  i"  on  the  wheel  gauge  suggested  for 
a  wheel  which  would  l)e  condemned  with  a  flange  i  1-16" 
with   the   present  gauge   and    i    5-16"   for  the   wheel   which 
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would  be  condemned  Avitli  the  present  gauge  in  the  Rules  of 
Interchange  measuring  i".  The  decrease  in  this  dimension 
is  due  to  measuring  the  flange  at  a  point  higher  up  from  the 
tread. 

It  is,  therefore,  recommended  that  the  proposed  gauge 
be  presented  to  the  Arbitration  Committee  with  the  sugges- 
tion that  they  have  the  Wheel  Committee  approve  of  this 
form  of  gauge  after  they  have  fixed  the  dimension  for  the 
opening  for  condemning  the  thin  flanges. 

RULE  No.  21. 

Figure  6.  Add  a  note  to  this  cut,  as  follows :  Por  zvheels 
cast  prior  to  the  new  M.  C.  B.  standard  tread  and  flange, 
adopted  in  1907.  Also  add  a  new  cut  showing  the  manner 
of  gauging  wheels  with  the  new  M.  C.  B.  form  of  wheel 
tread  and  flange  adopted  in  1907. 

To  provide  for  the  mounting  of  wheels  cast  in  accordance 
with  the  M.  C.  B.  1907  form  of  wheel  tread  and  flange. 

RULE  No.  23. 

Omit  reference  to  30,000  pounds  capacity  cars. 

As  30,000  pounds  capacity  cars  are  no  longer  in  service, 
it  is  suggested  that  reference  to  this  size  of  axle  be  omitted 
from  the  rules. 

RULE  No.  28. 

Add  after  Rule  No.  28,  a  new  rule,  as  follows :  Cars 
equipped  zvith  steel  zvheels,  and  so  stenciled,  if  found  zvith 
cast  iron  zvheels,  delivering  company  responsible,  also  change 
Rules  4  and  46  to  include  the  number  of  this  new  rule. 

Cars  equipped  with  steel  wheels  are  being  returned  to  the 
owners  with  one  or  more  pairs  of  cast  iron  wheels  substi- 
tuted for  steel  wheels,  and  no  repair  cards  on  the  car  to 
show  where  the  change  of  wheels  has  been  made.  Inasmuch 
as  this  is  evident  wrong  repairs,  it  is  thought  advisable  to 
make  the  delivering  company  responsible  for  such  wrong 
repairs,  when  offered  in  interchange. 


M.   C.   B.  Rules  of  Interchanee.  i8i 


RULE  No.  30. 


Change  to  read :  Cylinder  or  triple  valves  of  air  brake 
cars  not  cleaned,  oiled  and  tested  zvithiii  tzvelve  months,  and 
the  date  of  last  cleaning,  oiling  and  testing  marked  on  the 
brake  cylinder,  auxiliary  reservoir,  or  location  on  car  pro- 
vided for  same  zvith  zvhite  paint. 

Triple  valves  are  being  cleaned,  oiled  and  stenciled  with- 
out any  effort  being  made  to  test  the  same  after  this  work 
is  done,  and  furthermore,  the  stenciling  is  placed,  in  some 
cases,  on  the  auxiliary  reservoir,  and  in  other  cases,  where 
the  brake  cylinder  and  reservoir  are  hidden  under  the  car, 
is  placed  for  convenience  on  the  side  of  the  car  in  a  definite 
location  provided  for  same. 

RULE  No.  32. 

Add  the  word  pipe  after  air  brake  fitti)igs  in  second  line, 
and  add  the  words  release  valve  rods  after  release  valves 
in  fourth  line. 

Delivering  company  should  be  responsible  for  pipe  and 
release  valve  rods  missing  when  offered  in  interchange  the 
same  as  other  parts  of  the  air  brake  enumerated  in  this  rule. 

RULE  No.  34. 

Add  before  hose  in  second  line,  pipe,  valves,  fittings. 

Pipe,  valves  and  fittings  should  be  included  with  hose  and 
couplings  at  owner's  risk,  as  the  owner  is  now  responsible 
for  the  hose  and  couplings  unless  the  car  is  stenciled  that 
it  is  so  equipped,  and  should  be  equally  liable  for  the  entire 
temporary  equipment. 

RULE  No.  35. 

Omit  on  and  after  September  ist,  1908. 

When  the  new  Rules  of  Interchange  go  into  eft"ect,  this 
date  will  be  unnecessary. 

RULE  No.  37. 

Omit  on  and  after  September  1st,  1908. 
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A\'hen  the  new  Rules  of  Intercliange  go  into  effect,  this 
(late  will  Ijc  imnccessary. 

RULE  No.  39. 

.\(1(1  the  word  rivets  after  the  word  holts  in  last  line. 

Inasmuch  as  grab  irons  are  fastened  to  the  sides  and  ends 
of  steel  cars  by  rivets.  Furthermore,  provision  is  made  in 
applying'  same  with  rivets  in  the  Standards  of  the  Associa- 
tion under  the  heading  of  Protection  to  Trainmen. 

RULE  No.  40. 

Add  to  the  end  of  this  rule  :  Except  destination  cards  not 
e.vceeding  5"  x  9"  //  tacked  on  the  car. 

These  cards  are  used  by  railroad  companies  and  shippers 
to  show  destination  of  car,  and  when  used  for  this  purpose 
alone,  and  do  not  exceed  the  above  dimensions,  they  should 
not  be  considered  as  temporary  advertisements. 

RULE  No.  43. 

Oniit  the  words  intended  to  he  froni  the  first  lin.e. 
The  rule  as  it  now  stands  conveys  the  wrong  meaning. 

RULE  No.  44. 

The  committee  recommends  adding  new  paragraph  to 
this  rule,  as  follows:  Cars  equipped  zcifli  M.  C.  B.  couplers, 
^  ^J  slianlc,  and  so  stenciled,  if  found  Tcith  couplers  haz'ing 
a  different  sirjc  of  sJiank.  deli-i'erini:;  company  responsihle. 

A  5x5  shank  coui)ler  if  suljstituted  for  a  5x7  shank 
coupler  is  weaker,  and  interferes  with  the  proper  mating 
of  couplers  on  account  of  giving  additional  side  clearance. 
Furthermore,  both  a  5  x  5  and  a  5x7  shank  coupler  are 
M.  C.  V>.  Standards,  and  shown  in  the  Rules  at  different 
cost  prices,  therefore,  should  not  Ijc  substituted  for  one  an- 
other. If  the  car  is  stenciled  that  it  is  equipped  with  5x7 
shank  couplers,  we  believe  that  the  substitution  of  wrong 
coui)lers  or  coupler  butts  for  the  standard,  should  be  deemed 
a  delivering  conipany's  responsibility,  as  it  is  evident  wrong 
repairs,  and  furthermore  interferes  with  the  proper  opera- 
tion of  the  car. 
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RULE  No.  44— Continued. 

That  the  words  /a/7  pin  attachments  be  changed  to  stent 
or  spindle  attaehnients.  A  tail  pin  attachment  is  what  is 
generally  known  as  a  vertical  pin  in  the  yoke,  whereas,  a 
spindle  or  stem  attachment  is  meant  in  Rule  Xo.  44.  This 
is  referred  to  as  spindle  in  Rule  46,  and  confusion  has  re- 
sulted on  account  of  same. 

RULE  No.  46. 

Add  the  words  stem  or  before  the  word  spindle  in  fifth 
line. 

This  change  is  suggested  to  conform  to  change  in  Rule 
Xo.  44. 

RULE  No.  48. 

Omit  the  following  from  combination:  Combined  front 
and  baek  coupler  stop,  tilling  block. 

It  is  believed  that  the  combined  coupler  stop  and  filling 
block,  if  found  broken  in  conjunction  with  the  coupler  or 
end  sill,  is  too  weak  in  design  to  properly  withstand  the 
service  to  which  it  is  subjected.  These  parts  can.  and  should 
be  made  of  sufficient  strength  to  withstand  service  shocks, 
and  their  failure  is  usually  the  origin  of  accompanying  dam- 
age to  either  coupler  or  end  sill ;  furthermore,  the  failure 
of  such  stops  often  results  in  the  coupler  being  pulled  out. 
If  these  combined  coupler  stops  and  filling  blocks  were  re- 
moved from  combinations,  and  the  cost  of  same  placed  upon 
the  owners,  it  would  result  in  these  parts  being  more  strong- 
ly designed,  and  avoid  the  failures  on  the  road.  When  a 
coupler  stop  or  filling  block  fails,  it  is  necessary  to  set  the 
car  off,  and  delay  the  freight,  and  it  is  with  a  view  of  re- 
ducing this  trouble  to  a  minimum  that  the  above  recommen- 
dation is  made. 

RULE  No.  50. 

Eliminate  Rule  X'o.  50. 

For  the  same  reasons  as  given  in  Rule  X"o.  48. 
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RULE  No.  53. 


Omit  Combined  front  and  hack  coupler  stop,  fiUing  block. 
For  the  same  reasons  as  given  under  Rule  No.  48. 

RULE  No.  56. 

Second  note  under  Rule  No.  56.  Add  to  the  end  of  this 
note:  Neither  shall  damaged  draft  timbers  and  end  sills  be 
considered  a  combination  of  defects,  zvhen  arising  from  the 
failure  of  same. 

When  an  American  continuous  draft  key  or  rod  breaks, 
it  usually  results  in  damaging  the  end  of  the  draft  timber 
which  is  slotted  for  the  key,  coming  to  a  bearing  against  the 
carrier  iron  bolts,  which  results  in  the  splitting  off  of  the 
end  sill.  As  such  damage  is  unavoidable  when  an  American 
continuous  draft  rod  or  key  fails,  the  owner  should  be  held 
responsible  for  such  failures. 

RULE  No.  56— Continued. 

Third  note  under  Rule  No.  56.  Add  the  word  not  before 
damaged  in  second  line,  and  omit  unless  shozvn  to  the  con- 
trary. 

It  is  usually  found  that  where  couplers  or  their  attach- 
ments have  been  pulled  out  from  a  car,  that  they  are  not 
damaged.  Furthermore,  Rule  No.  87  provides  that  bills  may 
be  rendered  against  car  owners  for  the  labor  only  of  replac- 
ing couplers  and  other  attachments,  when  found  missing, 
which  assumes  that  the  coupler  and  attachments  are  not 
damaged,  and  the  same  assumption  should  be  made  in  the 
note  under  Rule  No.  56.  When  a  car  reaches  a  shop  it  is 
impossible  to  determine  whether  the  coupler  and  attach- 
ments, if  missing,  have  been  damaged,  and  as  these  missing 
parts  are  usually  the  result  of  a  let  go,  they  should  not  be 
considered  broken.  By  assuming  that  the  parts  are  not  dam- 
aged, it  will  be  consistent  with  Rule  No.  87,  and  will  be 
equitable  to  all  roads,  and  eliminate  the  personal  factor  as 
to  whether  these  parts  are  or  are  not  looked  up  by  the  party 
making  the  repairs. 
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RULE  No.  63. 

Combine  second  paragraph  of  Rule  yj,  at  top  of  page  28, 
with  Rule  No.  63. 

This  portion  of  Rule  ']']  has  been  added  to  Rule  63  inas- 
much as  it  treats  on  the  kind  of  repairs  made,  and,  therefore, 
should  be  under  the  heading  of  Instructions  to  Car  Repair- 
men, being  closely  associated  with  the  present  information 
given  in  Rule  6t,. 

RULE  No.  65. 

Change  first  sentence  of  second  paragraph,  at  top  of  page 
22,  as  follows:  From  zvithin  30  inches  of  cither  to  within  30 
inches  of  body  bolster. 

There  are  quite  a  number  of  cars  where  the  distance  is 
so  short  between  body  bolster  and  cross  tie  timber  that  it  is 
impossible  to  splice  the  center  sills  and  have  the  splice  located 
30  inches  from  either.  The  change  will  provide  that  the 
splice  must  not  be  within  30  inches  from  the  body  bolster, 
but  must  be  located  between  body  bolster  and  cross  tie 
timber. 

RULE  No.  65— Continued. 

Add  to  the  end  of  second  paragraph  the  following:  Ex- 
cept on  cars  equipped  zi'ith  fonr  intermediate  sills,  wlien 
the  intermediate  sill  adjacent  to  center  sill  may  be  spliced 
forward  of  body  bolster,  wlien  either  one  or  botJi  center  sills 
have  been  spliced. 

The  above  modification  is  suggested  to  permit  the  splicing 
of  the  inside  intermediate  sill  adjacent  to  center  sill  when 
either  one  or  both  center  sills  have  been  spliced  on  cars 
equipped  with  four  intermediate  sills,  providing  the  inter- 
mediate sill  splice  can  be  made  between  the  bolster  and  end 
sill.  When  the  car  is  equipped  with  four  intermediate  sills 
it  is  not  weakening  the  car  to  splice  the  adjacent  interme- 
diate sill  between  the  body  bolster  and  end  sill  of  car  when 
either  one  or  both  center  sills  have  been  spliced,  and  it  will 
save  considerable  expense  and  lumber  if  this  is  permitted. 
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RULE  No.  65— Continued. 

Last  paragraph  of  Rule  65.     Add  at  botJi  cuds  of  car. 

It  is  generally  accepted  and  ftnmd  so  in  practice  that  a 
steel  sill  may  be  spliced  at  both  ends  of  the  car  without  im- 
pairing its  strength.  Therefore,  the  rule  should  be  made 
clear  permitting  this.  Furthermore,  it  is  general  practice 
to  so  splice  steel  sills. 

RULE  No.  73. 

Add  to  the  end  of  this  rule :  Except  zvhcre  repairs  are 
made  on  defect  card,  when  tlie  expense  of  re-Ughtzveighuig 
and  stencUing  should  he  included  in  the  bill. 

The  parties  making  repairs  on  defect  cards  are  either  the 
owner,  or  intermediate  road,  and  are  compelled  to  do  so 
because  the  party  who  issued  the  defect  card  was  not  will- 
ing to  make  the  repairs,  therefore,  the  added  expense  of  re- 
lightweighing  and  re-stenciling  should  be  placed  upon  the 
road  issuing  the  defect  card. 

RULE  No.  75. 

Change  to  read:  When  two  or  more  cars  carrying  twin 
and  triple  shipments  of  long  lading,  chained  together  with 
switch  chains  and  couplers  blocked  out  witli  metal  spacing 
blocks,  are  delivered  at  an  interchange  point,  the  receiving 
road  shall  deliver  to  the  delivering  road,  at  the  time,  an 
equivalent  number  of  switch  chai)is  and  metal  spacing  blocks 
(including  plates,  bolts  and  nuts)  of  the  same  si::;e  as  the 
chains  and  blocks  used  on  the  cars  delivered,  or  in  lieu 
thereof  furnish  a  defect  card  for  such  chaijis  and  metal  spac- 
ing blocks. 

These  metal  spacing  blocks  and  switch  chains  are  shown 
in  Recommended  Practice,  ]\I.  C.  B.  Sheets  "A"  and  "D," 
and  are  necessary  for  the  safe  transportation  of  twin  and 
triple  shipments  of  long  lading.  If  a  substantial  metal  spac- 
ing block  for  blocking  out  the  horn  of  the  coupler  is  not  pro- 
vided the  motion  in  the  draft  permits  the  load  to  shift  on 
the  bearing  pieces,  resulting  in  the  overhang  of  such  loads 
l)ecoming  greater  at  one  end,  necessitating  shopping  and  ad- 
justing such  loads  after  they  have  traveled  some  distance. 
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The  wooden  spacing  block  crushes,  and  necessity  of  shop- 
ping loads  is  found  frequent  when  wooden  spacing  blocks 
have  been  applied.  Therefore,  it  would  seem  advisable  to 
include  metal  spacing  blocks  in  the  Rules  of  Interchange  to 
reimburse  the  roads  applying  same  and  permit  such  metal 
spacing  blocks  to  go  to  destination  with  the  load.  Xo  ex- 
pense is  placed  on  the  receiving  road  for  these  metal  spacing 
blocks  if  they  return  the  same  to  the  interchange  point,  when 
thev  can  be  exchanged  for  future  loads  received  with  metal 
spacing  blocks,  but  it  will  insure  these  metal  spacing  blocks 
being  looked  after  and  returned  to  the  road  applying  the 
same. 

RULE  No.  76. 

Add  at  the  end  of  second  sentence  of  first  paragraph : 
State  zvhcthcr  the  ear  is  empty  or  loaded. 

This  information  is  necessary  for  the  billing  clerk  to 
properly  prepare  the  bill. 

RULE  No.  87. 

Insert  brake  pins  after  key  bolts  in  the  fourth  line,  and 
add  lever  guides  following  brake  levers  in  the  fifth  line. 

Brake  pins  should  be  included  with  key  bolts,  jaws  and 
hangers,  zvhen  lost  zcitli  brake  beams.  The  labor  only  for 
replacing  lever  guides  should  be  allowed  as  they  are  as  fre- 
quently lost  by  themselves  the  same  as  brake  levers,  jaws, 
and  bottom  brake  rods. 

RULE  No.  89. 

Omit  from  the  tabulation  of  prices  on  page  35  the  second- 
hand and  scrap  prices  for  33"  and  36"  cast  iron  wheels,  and 
substitute  therefor  a  uniform  credit  price  of  $5.50  and  $6.00 
respectively  for  the  33"  and  36"  cast  iron  wheels. 

The  above  recommendation  is  made  on  account  of  the  dif- 
ficulty of  the  inspector  or  repairman  to  judge  whether  a 
wheel  removed  from  a  car  is  fit  for  remounting,  and  the  de- 
cision of  the  inspector  at  the  time  of  removing  the  wheel 
from  service  is  very  often  reversed  by  the  inspector  at  the 
mountine  machine.     This  has  led  to  wheels  being  credited 
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as  scrap  to  be  on  the  safe  side  more  often  than  the  case 
warrants,  resuUing  in  an  non-uniformity  of  practice  among 
the  cHfterent  railroads  in  the  crediting  of  wheels  removed 
from  service.  'To  eliminate  this  personal  equation,  your 
committee  feels  that  it  would  be  equitable  to  all  railroads  to 
credit  wheels  removed  from  service  at  a  uniform  credit 
price  irrespective  of  the  condition  of  the  cast  iron  wheel, 
which  will  be  in  conformity  with  a  fixed  charging  price. 
When  the  second-hand  wheels  are  placed  under  foreign  cars 
they  will  then  be  charged  at  the  credit  price.  The  credit 
price  suggested  has  been  figured  out  on  a  basis  of  tJie  aver- 
age number  of  wheels  found  good  for  further  service,  and 
proportioning  the  present  scrap  and  second-hand  values  ac- 
cordinglv,  and  a  uniform  credit  price  obtained. 

RULE  No.  89— Continued. 

Change  second  paragraph  of  this  rule  to  read :  Removing, 
turning  and  replacing  a  pair  of  steel  or  steel-tired  i^'heels, 
$3.50  for  pedestal  type  of  truck,  and  $3.00  for  arch  bar  truck. 
The  present  prices  given  in  the  rules  for  this  work  are 
very  much  higher  than  the  actual  labor  involved.  To  re- 
move, turn  and  replace  a  pair  of  steel  or  steel-tired  wheels 
involves  two  changes  of  the  wheels,  and  assuming  for  an 
arch  bar  truck  a  price  of  80  cents  for  making  each  change 
of  the  wheels  would  cost  $1.60.  Adding  to  this  price  50 
cents  for  handling  the  wheels  to  and  from  the  lathe,  and 
allowing  90  cents  for  turning  a  pair  of  wheels,  which  would 
cover  depreciation  on  machine  tools  and  equipment,  would 
make  the  figure  about  v$3.oo.  Considering  the  additional 
labor  involved  in  removing  and  replacing  the  wheels  i;i  a 
pedestal  type  of  truck  the  figure  suggested,  $3.50,  would 
seem  to  be  equitable. 

RULE  No.  94. 

The  following  changes  in  the  prices  of  material  are  sug- 
gested for  the  reasons  given  under  each  item : 

Angle  cock  witli  plain  handle,  8  inch  equipment,  $1.50: 
10  inch  equipment,  $1.50.  Angle  cock  zvith  self-locking  han- 
dle, 8  inch  equipment,  $1.80;  10  inch  equipment,  $1.80. 

The  rules  at  present  give  a  price  of  $1.50  for  angle  cock 
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for  8  inch  equipment  and  $1.80  for  angle  cock  for  10  inch 
equipment.  The  angle  cocks  for  the  8  inch  and  10  inch 
equipments  are  precisely  the  same,  and,  therefore,  no  change 
in  the  price  should  be  made  excepting  for  such  angle  cocks 
which  are  fitted  with  the  self-locking  angle  cock  handle. 

Pressure  retaining  valve,  two  position,  8  iiicli  and  10  ineli 
equipments,  $1.00.  Pressure  retaining  -valve,  three  position, 
8  incli  and  10  incJi  equipments,  $2.25. 

This  change  is  suggested  to  provide  a  price  for  the  three 
position  retaining  valve  which  is  the  manufacturer's  price. 

All  reference  made  in  supplement  to  the  Rules  of  Inter- 
change relative  to  malleable  iron  couplers  should  be  omitted, 
and  the  following  substituted  in  the  price  list  under  Rule 
No.  04:  Coupler  body,  one,  malleable,  5x5  shank,  credit 
for  scrap  90  cents.  Coupler  body,  one,  malleable,  5x7 
shank,  credit  for  scrap  $1.00. 

The  M.  C.  B.  standard  specifications  provide  that  coup- 
lers be  made  of  steel,  and  all  couplers  applied  to  foreign 
cars  must  be  M.  C.  B.  Standard,  and  in  accordance  with  spe- 
cifications, as  provided  for  in  Rule  No.  59.  Therefore,  no 
provision  should  be  made  for  applying  a  malleable  iron  coup- 
ler in  repairs  irrespective  as  to  whether  cars  are  equipped' 
with  malleable  iron  couplers  or  not,  as  it  is  wrong  repairs 
under  the  Rules  of  Interchange  to  apply  a  malleable  iron 
coupler  in  repairs. 

Add  to  the  price  list:  Coupler  lock,  one,  new,  charge  40 
cents,  credit  6  cents. 

For  the  convenience  of  bill  clerks,  a  uniform  price  for 
coupler  locks  should  be  included  under  Rule  94,  the  same 

as  for  coupler  body,  knuckle  and  kuu.ckle  pin. 

The  above  suggested  price  is  an  average  for  the  difi^erent 
types  of  couplers,  which  meet  ]\I.  C.  B.  Specifications,  now 
on  the  market. 

Omit  reference  in  regard  to  malleable  and  steel  back  filled 
journal  bearings  from  the  supplement,  and  add  an  item 
under  Rule  94  after  journal  bearings,  filled  brass  or  bronce 
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shell  and  above  the  explanation  of  the  arbitrary  weights  as 
follows :  Journal  bearings,  cast  steel  or  malleable  back, 
scraf>,  credit  four  cents  per  pound. 

The  vSupplement  to  the  1907  Rules  giving  the  total  scrap 
weight  of  filled  malleable  or  steel  back  journal  bearings  is 
based  on  the  present  weight  given  luider  Rule  94  for  the 
total  length  of  bearings  averaging  about  four  cents  per 
pound.  In  order  to  obtain  uniformity  in  billing  and  avoid 
the  necessity  of  weighing  each  bearing  removed  it  is  thought 
advisable  to  make  an  average  scrap  price  per  pound,  credit- 
ing the  bearing  according  to  length  as  given  in  the  present 
Rule  94. 

Add  pipe,  one  inch,  per  foot,  five  cents. 

Wq  now  have  a  price  for  iV^"  and  }i,"  pipe,  and  inas- 
much as  the  crossover  pipe  is  i",  we  should  also  have  a  price 
for  this  size  of  pipe. 

RULE  No.  102. 

Change  to  read:  When  M.  C.  B.  couplers  are  replaced, 
good  M.  C.  B.  standard  second-hand  material  may  be  used ; 
zvlien  metal  brake  beams  are  replaced,  good  second-hand 
material  may  be  used;  but  they  must  be  charged  at  75%  of 
the  price  z^'hen  new.  The  credits  for  similar  parts  released 
from  service,  in  good  condition,  must  also  be  75%  of  tlie 
price    zchen    new. 

The  above  change  in  the  reading  of  this  paragraph  is  sug- 
gested to  insure  coupler  parts  meeting  M.  C.  B.  Specifica- 
tions and  Tests  being  used  in  repairs. 

RULE  No.  103. 

Add  to  the  end  of  this  rule:  Except  when  repairs  are 
made  on  authority  of  M.  C.  B.  defect  card,  when  the  freight 
charges  may  be  billed  in  addition  to  the  market  price  of  the 
manufactured  article. 

The  above  addition  is  recommended,  so  as  not  to  put  the 
road  making  repairs  on  authority  of  defect  card  to  any  loss. 
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RULE  No.  105. 

Increase  the  price  for  altering  height  of  one  end  of  one 
car,  net,  from  $1.10  to  $1.25. 

It  is  impossible  to  alter  the  height  of  one  end  of  car  which 
includes  jacking  up,  placing  raising  plank  on  bolster,  shim- 
ming up  side  bearings,  both  labor  and  material,  for  the  price 
given  in  the  rules. 

The  rules  allow  75  cents  for  replacing  center  plate  bolts 
at  one  end  of  car,  and  the  price  of  $1.10  for  altering  the 
height  of  one  end  of  car  is  extremely  low  compared  with, 
the  price  for  replacing  center  plate  bolts. 

RULE  No.  106. 

American  coitfiniioiis  draff  rod,  each  weld,  one  Iionr. 

The  above  change  is  suggested  as  the  American  continu- 
ous draft  rods  are  continually  failing,  necessitating  welding, 
and  the  iron  is  in  such  poor  condition  back  of  the  eye  where 
the  weld  is  usuallv  made,  and  where  the  rod  fails,  that  it 
is  impossible  to  make  a  lasting  job.  If  the  price  was  changed 
to  allow  one  hour  for  each  weld,  it  would  then  be  possible 
to  cut  out  a  section  and  weld  in  a  new  piece,  and  reimburse 
the  road  making  the  repairs   for  same. 

RULE  No.  106— Continued. 

Eliminate  reference  to  carry  iron  bolts  from  supplement, 
and  combine  carrier  iron  bolts  and  draft  timber  bolts  in  Rule 
106,  and  change  to  read  as  follows:  Draff  finihcr  holts,  or 
carrier  iron  holfs,  either  or  both,  tJiree  or  less,  at  one  end  of 
car,  replacin^^,  two  Jioiirs,  50  cents.  Draft  timber  bolts  or 
carrier  iron  holts,  either  or  both,  four  or  more,  at  one  end 
of  car,  ref>laciiiii\  three  hours,  75  cents. 

As  the  carrier  iron  bolts  are  so  closely  allied  to  the  draft 
timber  bolts,  and  inasmuch  as  considerable  confusion  lias 
resulted  since  a  separate  charge  has  been  allowed  for  car- 
rier iron  bolts  and  draft  timber  bolts,  it  is  desirable  to  com- 
bine the  two. 

RULE  No.  106— Continued. 

Eliminate  the  refference  in  supplement  to  the  bolts  passing 
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through  the  rear  end  of  draft  timber  and  tipper  center  plate 
should  be  considered  as  draft  timber  bolts  if  renezved  with 
draft  timber  bolts  on  the  same  end  of  car,  except  that  an 
additional  hour  may  be  charged  for  raising  and  lozvering  end 
of  car  with  the  additioiml  labor  provided  in  rules  if  car  is 
loaded. 

It  is  not  equitable  to  omit  the  charge  for  center  plate  iDolts 
when  the_v  pass  through  the  draft  timbers,  and  consider  them 
as  draft  timber  bolts  on  cars  equipped  with  draft  timbers 
extending"  beyond  body  bolster  compared  with  the  charge  for 
draft  timber  bolts  and  center  plate  bolts  on  cars  equipped 
with  short  draft  timbers  extending  to  body  bolster.  The 
same  labor  is  involved  in  both  operations  in  that  to  renew 
the  center  plate  bolts  the  car  must  be  raised  ofif  the  truck, 
and.  therefore,  this  charge  should  be  the  same  for  cars  with 
long  or  short  draft  timbers.  We  would,  therefore,  recom- 
mend that  center  plate  bolts  remain  as  at  present  in  Rule 
No.  106,  and  be  considered  as  a  separate  proposition  to  the 
draft  timber  bolts. 

RULE  No.  106— Continued. 

Change  center  pin  key  applied  to  center  pin  key  or  center 
pin  without  head  applied. 

At  the  present  time  the  rules  do  not  cover  center  pin  with- 
out head  applied,  and  as  the  same  labor  is  involved  as  in  ap- 
plying a  center  pin  key,  the  two  should  be  included  in  the 
same  item. 

RULE  No.  106— Continued. 

Add  to  the  items  coupler  ivith  stem  attachments  and  coup- 
ler ivith  pocket  attachments  after  the  words  coupler  stops, 
the  words:  One  or  more  coupler  stop  bolts,  when  necessary 
to  remove  coupler. 

Inasmuch  as  there  are  a  large  number  of  coupler  stops 
applied  with  bolts  that  require  the  removing  and  the  replac- 
ing of  the  coupler  to  apply  new  coupler  stop  bolts,  the  coup- 
ler stop  bolts  should  be  included  under  the  above  headings, 
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as  the  labor  involved  is  the  same  as  the  other  itemized  de- 
tails in  this  heading. 

RULE  No.  1C6— Continued. 

Change  the  price  for  one-half  hour  labor  wherever  it  ap- 
pears in  the  labor  column,  from  15  to  125^2  cents. 

It  is  now  the  practice  of  some  bill  clerks  to  add  15  cents 
for  each  separate  half -hour  labor  charge.  When  checking 
bills,  the  various  half-hours  summed  up  do  not  check  with 
the  total  money  value  for  the  hours  of  labor  performed,  and 
it  is,  therefore,  desirable  to  charge  each  half-hour  labor  at 
the  fractional  portion  of  an  hour.  The  fractional  part  of  a 
cent  in  the  labor  column  is  no  worse  than  the  decimal  part 
of  a  cent  in  the  material  column.  It  is,  of  course,  under- 
stood that  the  total  amount  of  the  bill  will  be  rendered  in 
even  cents. 

RULE  No.  106— Continued. 

Center  pill  Jicad  applied,  loaded  ear,  change  from  two  to 
three  hours.  Center  pin  head,  applied,  loaded  ear  and  pnt- 
tiiti^  same  on  eenter  change  from  four  to  live  hours. 

This  advance  is  recommended  to  conform  to  the  change 
made  last  year  in  the  increase  in  the  price  for  removing  load, 
from  two  to  three  hours.  x\t  the  present  time  a  charge  of 
three  hours  is  permissible  for  removing  load  to  replace  body 
center  plate  bolts.  The  same  labor  in  removing  load  is  nec- 
essary to  apply  center  pin  head  to  a  loaded  car,  therefore, 
the  charge  should  at  least  be  advanced  from  two  to  three 
hours. 

RULE  No.  106— Continued. 

Change  coupler  with  pocket  attachments,  as  follows : 
Coupler,  -a'ith  single  spring  poeket  attaehinents,  eon  pier 
spring,  one  or  more  follozver  plates,  one  or  more  coupler 
stops,  coupler  pocket,  coupler  pocket  rivets,  rene-nnng  or  re- 
placing, any  or  all,  at  same  end  of  ear  at  same  time,  four_ 
hours,  $1.00.  Coupler,  with  tandem,  twin  or  friction  pocket 
attachments,  coupler  springs,  one  or  more  follozver  plates, 
one  or  more  coupler  stops,  coupler  poeket,  coupler  pockets 
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rk'cfs,  renewing  or  replacing  any  or  all,  at  same  end  of  car 
at  same  time,  iive  hours,  $1.25. 

On  account  of  the  increased  amount  of  labor  involved  in 
replacing  tandem,  twin  or  friction  gears  over  the  old  single 
spring  gear,  it  is  considered  essential  to  have  two  prices, 
one  for  the  single  spring  gear  and  the  other  for  the  tandem, 
twin  and  friction  gears,  and  four  and  five  hours  respectively 
for  doing  this  work  is  recommended. 

RULE  No.  106— Continued. 

Add  the  following  items:  Draff  timbers  extending  be- 
yond body  bolsters,  one  replaced,  nine  Jiours.  Draft  tim- 
ber extending  beyond  body  bolster,  one  replaced,  when  its 
center  sill  has  been  replaced,  three  honrs.  Draft  timbers 
extending  beyond  body  bolster,  two  on  same  end,  replaced, 
13  hours. 

There  is  a  large  amount  of  additional  labor  involved  in 
replacing  draft  timbers  that  extend  beyond  body  bolster 
compared  with  short  draft  timbers  extending  to  body  bol- 
ster, and  it  is  not  equitable  to  have  one  price  for  this  work. 
It  is,  therefore,  recommended  that  an  addition  be  made  to 
the  present  rules  specifying  the  labor  charge  for  replacing 
draft  timbers  extending  beyond  body  bolster. 

RULE  No.  106— Continued. 

Add  Rooting,  per  lineal  foot,  10  cents. 

No  price  is  now  given  in  the  rules  for  roofing,  and  in 
order  that  this  charge  may  be  uniform,  we  suggest  the  above 
addition. 

RULE  No.  106— Continued. 

Add  flooring,  per  lineal  foot,  15  cents. 

No  price  is  now  given  in  the  rules  for  flooring,  and  in 
order  that  this  charge  may  be  uniform,  we  suggest  the  above 
addition. 

RULE  No.  106— Continued. 

Add  per  lineal  foot  after  the  word  siding  for  refrigera- 
tor cars. 
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The  item  for  siding  as  now  given  in  the  Rules  does  not 
specify  the  amount  to  be  replaced  for  the  labor  charge  of 
20  cents. 

RULE  No.  106— Continued. 

Referring  to  supplement:  Txco  center  sills,  i^'ood,  spliced, 
same  end  of  car,  ordinary  car,  20  Jionrs:  refrigerator  ear, 
24  hours.  Suggest  increasing  this  price  for  ordinary  cars 
to  22  hours,  and  for  refrigerator  cars  to  26  hours. 

The  present  allowance  for  each  side  or  intermediate  sill 
spliced  when  longitudinal  sills  have  to  be  replaced,  is  given 
as  six  hours  in  Rule  No.  106.  Sixteen  hours  is  allowed  for 
splicing  one  center  sill,  and  it  would  be  inconsistent  to  allow 
only  four  hours  for  splicing  the  additional  center  sill  when 
we  consider  that  the  labor  is  greater  in  splicing  a  center  sill 
than  in  any  of  the  other  sills,  on  account  of  the  necessity 
of  removing  and  replacing  the  draft  timber.  In  this  con- 
nection, attention  is  called  to  the  present  allowance  of  six 
hours  for  splicing  one  center  sill  when  either  sill  has  to  be 
replaced.  It  would,  therefore,  seem  but  ec[uitable  to  change 
the  prices  as  above  suggested. 

RULE  No.  106— Continued. 

Eliminate  the  item  an  additional  cliarge  of  y^  cents  shall 
be  alloTved  in  replacing  intermediate  or  center  sills  on  cars 
equipped  with  air  brakes,  and  add  three  hovirs  to  all  prices 
for  replacing  center  and  intermedite   sills. 

Inasmuch  as  all  cars  offered  in  interchange  must  be 
equipped  with  air  brakes,  the  item  above  referred  to  should 
be  removed  from  Rule  106,  and  the  three  hours  added  direct 
to  the  labor  charge  given  for  the  different  combinations  of 
center  and  intermediate  sills.  This  will  simplify  the  bill 
clerk's  work  and  insure  a  uniformity  of  prices. 

RULE  No.  107. 

Add  to  this  rule  no  charge  to  be  made  for  adjusting  brakes. 

The  above  change  is  recommended  for  the  same  reasons 
as  given  under  Rule  Xo.   i. 
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RULE  No.  111. 

Acid  paragraph  reading:  Jllicii  pocket  coupler  and  one 
or  more  carrier  iron  bolts  are  replaced  at  same  end  of  car, 
the  rci^nlar  labor  charge  shall  be  rednced  one  honr. 

The  above  addition  to  the  rule  is  recommended  to  con- 
form to  Arbitration  Case  693.  Inasmuch  as  this  decision  is 
overlooked  in  many  cases,  it  is  believed  that  provision  for 
same  should  be  made  in  the  Rules,  which  would  then  make 
this  matter  explicit. 
RULE  No.  112. 

Add  Emergency  cJieck  valve,  grinding  in,  10  cents. 

No  price  is  now  provided  in  the  Rules  covering  this  labor. 
As  it  is  found  that  ten  cents  is  a  fair  average  price  for  uni- 
formity, it  is  suggested  that  the  same  be  incorporated  in 
the  Rules. 

RULE  No.  112— Continued. 

Angle  cock  handle,  removed  and  replaced,  change  from  7 
cents  to  4  cents.  Cnt  ont  cock  handle,  removed  and  replaced, 
change  from  3  cents  to  4  cents. 

The  above  two  repairs  involve  precisely  the  same  opera- 
tion, and,  therefore,  should  be  billed  at  the  same  price;  four 
cents  for  either  operation  has  been  found  to  be  an  equitable 
price. 

RULE  No.  122. 

Exception  to  be  made  to  this  rule,  as  follows :  Except  in 
cases  of  tracks  of  50,000  pounds  capacity  or  less  in  ivhicli 
case  the  Railroad  Company  destroying  the  car  may  elect  'to 
retain  the  trucks  and  settle  for  same  at  scrap  value  (icith 
the  exception  of  zvheels  and-  axles,  the  z'alue  of  zvJiich  must 
be  settled  for  in  accordance  zvitli  the  schedules  provided  in 
j\I.  C.  B.  Rules  of  Interchange). 

Inasmuch  as  these  low  capacity  cars  are  being  dispensed 
with,  the  expense  connected  with  defect  carding  such  trucks, 
or  repairing  same,  when  the  bodies  of  the  cars  are  destroyed, 
mav  well  be  saved. 
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RULE  No.  125. 

Recommend  to  the  American  Railroad  Association  that 
instructions  be  formulated  for  sending  home  wornout  and 
damaged  cars  by  the  shortest  route  instead  of  as  provided 
for  in  Rule  No.  125. 

The  present  rule  provides  that  wornout  and  damaged  cars, 
in  order  to  avoid  freight  charges,  must  be  sent  home  via 
the  route  over  which  the  car  passed  from  the  home  road. 
This  causes  undue  delay  to  the  car,  and  very  often  addi- 
tional damage  before  such  car  reaches  the  home  road.  It 
would,  therefore,  be  economical  to  make  provision  for  send- 
ing home  wornout  and  damaged  cars  by  the  shortest  route, 
irrespective  of  route  over  which  the  car  originally  passed. 

Respectfully  submitted, 

G.  E.  Carson,  W.  J.  Knox, 

S.  A.  Cromwell,  A.  La  Mar, 

F.  W.  Dickinson,  F.  J.  Reeve, 

G.  H.  Davis,       '  J.  B.  Swann, 
G.   N.  Dow,  H.  W.  Watts, 

J.  Krause,  R.  L.  KlEine,  Cliainiiaii. 

The  report  was  then  taken  up  seriatim  and  the  report  of 
the  Committee  was  adopted  in  its  entirety,  with  the  single  addi- 
tion to  Rule  75,  at  the  suggestion  of  Mr.  Gies,  of  plates,  bolts 
and  lints. 

PRESIDENT :  Gentlemen,  the  report  is  now  before  you. 
It  is  a  very  important  matter,  and  if  any  one  can  suggest  any 
recommendation  wdiich  will  better  the  report,  or  any  recommen- 
dation of  additions  to  or  modifications  of  the  rules  not  covered 
by  the  report,  or  if  any  one  has  any  reason  why  the  report  as 
presented  and  amended  should  not  be  carried  through  at  this 
meeting,  we  would  like  to  hear  from  him. 

MR.  GEO.  E.  GIES  :  I  move  the  final  adoption  of  the  re- 
port, as  amended,  and  also  a  hearty  vote  of  thanks  to  the  mem- 
bers of  the  Committee  in  appreciation  of  their  labors  in  prepar- 
ing and  presenting  this  report. 
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]\IR.  JOS.  DYER:  In  seconding  that  motion  I  would  like 
to  say  that  this  Committee  have  had  very  heavy  duties  to  per- 
form in  getting  up  that  paper  and  in  studying  up  these  mat- 
ters.    I  think  they  deserve  a  hearty  vote  of  thanks  for  their  work. 

The  motion  being  put  to  vote  was  carried  unanimously. 

PRESIDENT :  ]\Ir.  Kleine  and  members  of  the  Commit- 
tee, you  have  the  thanks  of  the  Club,  and  I  am  sure  you  are  en- 
titled to  them  for  your  very  arduous  labors. 

]\IR.  KLEIXE:  On  behalf  of  the  Committee  I  want  to 
thank  the  Club  for  the  very  nice  entertainment  they  provided 
for  the  Committee  during  their  meetings  to  consider  the  Rules, 
in  our  stop  over  in  Pittsburgh. 

PRESIDENT:  If  there  are  no  further  remarks,  we  will 
entertain  a  motion  to  adjourn. 

UPON  MOTION,  Adjourned. 


Tn  tnemoriatn 


MR.  JOHN    K.   KERR 


It  has  pleased  Almighty  God  in  His  wisdom  to  re- 
move from  oar  number  Mr.  John  K.  Kerr.  Train  Master 
of  the  Monongahela  Connecting  Railroad,  who  died  at 
his  home,  Pittsburg,  Pa.,  March  3d,  1908. 

He  was  regarded  as  a  very  capable  and  upright  man, 
and  will  be  greatly  missed  by  his  employers,  business  as- 
sociates and  friends. 

We,  as  fellow  members  of  the  Railway  Cfub  of 
Pittsburg,  and  associates  in  the  railroad  business,  are 
united  in  sincere  sympathy  with  the  family  in  their  be- 
reavement at  his  removal  from  our  midst. 

Resolved,  That  these  expressions  of  sympathy  be 
spread  on  the  minutes  of  this  Club,  and  a  copy  be  pre- 
sented to  his  family, 

F.  M.  McNULTY, 
F.  S.  WEIGEL, 
J.  L.  TUCKER, 

Committee. 


^^^^l^g'l^^^^  EDWARD  KERR.  President. 


Hn([ii[  mm  (o. 


Brass  ii  km  (astinjs  of  t»e[f  Descnption. 

[npe  Brasses  aod  (af  Joofnal  Bearings  i  ipecialtf 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
Higii  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PITT  COUPLER 

The  latest  up-to-date  coupler  of  the  M.  C.  B. 
type  in  which  are  combined  M/ith  the  simplicity 
of  the  Janney  Coupler  the  up-to-date  features 
of  a  "Lock-Set"  and  "Knuckle-Opener". 
Complies  with  all  the  requirements  of  the 
M.  C.  B.  Association  and  of  the  Safety 
Appliance  Law 

MANUFACTURED  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


Most  extensive  service 
Inas  demonstrated 
the  efficiency  and 
safety  of  the 

PiNTSCH    SySTEM 

under  all   condi- 
tions of  service 


PINTSCK 


utrntT 


Latest  Mantle  Lamp  Type  N- 3500 

'HourlyConsumption  2.12  Cubic  Ft' 
"Candle  Power  99.5" 
J.G.Denton   Professor 
Engineering  Practice, 
Stevens  Institute, Hoboken.N.J. 
COST  KPER  HOUR. 


RECTOR  ST.     j'^^^i'C4i?/JeATlNGAJ5^UOHT\H&^^    NEW 


YORK.N.Y. 


LATROBE  STEEL  &  COUPLER  CO. 

MANUFACTURERS  OF 

LATROBE,   MELROSE  &  CHICAGO  ALL-STEEL 
COUPLERS  &  STEEL  CASTINGS. 


WORKS: 

MELROSE  PARK,  ILLS. 


MAIN   OFFICE: 
1200  Girard  BIdg.,  PHILADELPHIA 


Branch  Office:      1720  Old   Colony  BIdg.,   CHICAGO. 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Ti  red  Wheels. 

GENERAL  OFFICE,  71  BROADWAY,  NEW  YORK. 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS,   ST.    PAUL,    WASHINGTON,  D.  C. 


Dantascus  Drake  Beam  €o., 

...Manufacturers  of... 

"Damascus  and  Waycott"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 

Peerless  Rubber  manufacturing  Co. 

JWpiWIIllllll  ll|i)liiJlJ]lliilJlMlilJillilli,IWil  .  i  I    '  ^. 

Manufacturers  pj„g  Meclianical  Rubber  Goods  for  Railroad  Equipment  '^  ^"'«"  5*- 


New  York. 


No  Sweat  Signal  Lamps 

Herculean  No.   l8  Steel  Sig'nal  Lamps 

Long  Burning'  Founts  for  Switch  and  Semaphore  Lamps 

Headlight  Burners  and  Reflectors 

THE   DRESSEL  RAILWAY  LAMP  WORKS 

3866  to  3878  Park  Avenue,  NEW  YORK 

CHICAGO  RICHMOND  ST.  LOUIS  SAN  FRANCISCO 


BUST  PROOF  STEEL  HOSE  CLAMPS 

For  Air  Br&ke,  Steam  Heating  and  Tank  Hose 

J.    R.    CLANCY 

SYRACUSE,    N.   Y. 

8@"  Send  for  Blue  Prints  and  Samples. 


STANDARD  STEEL  CAR  COMPANY 

NEW  YORK:  GENERAL  OFFICE:  WORKS:  CHICAGO: 

170  Broadway.  Frick  Building.  Pittsburg.  Pa.     Butler,  Pa  Fisher  Bjdg. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS,   BOLSTERS,  BRAKE  BEAMS,  ETC. 
Capacity,  30,000  Cars  per  Annum.      Write  for  Detailed  Information. 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 


DRAWBAR  ATTACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

6]x8,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 

CLEVELAND,    OHIO 


Send    for   Catalog. 


The    Standard    Coupler    Company 

announces  the  removal  of  its  New  York  office  from  1 60  Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church). 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 

is  now  in  use  by  226  companies. 

The  SESSIONS-STANDARD  FRICTION   DRAFT  GEAR 

is  now  in  use  by  117  companies. 

Both     made     t>y    Stanciarcl    Coupler   C^ompany. 


TO     INCREASE     YOUR     OUTPUT    USE 

VULCAN  HIGH   SPEED   STEEL. 

Always  the  Same.    Absolutely  Uniform.    Every  Bar  Guaranteed- 
Crucible  Tool  Steels  to  Meet  all  Requirements- 

MANUFACTURED     BY 

VULCAN  CRUCIBLE  STEEL  CO. 

General  Office  and  Works,  ALIQUIPPA.  PA. 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 


Pressed  Steel  Gar  Company, 


DESIGNERS    AND    BUILDERS    OF 

STEEL    PASSENGER    CARS 
AND    TRUCKS 

FOR 

STEAM  AND  ELECTRIC  SERVICE 


STEEL    CAR    FOR    ELEVATED    AND    SUBWAY    LINE 


Steel  and  Composite  Freight  Cars 
Mine  Cars  Tank  Cars 


Pressed  Steel  Specialties 

Pittsburgh,    New   York,  Chicago,   Atlanta,    St.   Louis, 
Mexico  City,  Sydney,   N.  S.  W.,   Buenos  Aires. 


gjfWglt  Librai, 
Wttlburgli,P»» 


SUYDAM'S  Protective  PAINTS 

for  freiflit  (ars  ?^  Mral  W  W 


-MANUFACTURED   BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST    AND   BUTLER  STS  , 

BELL  -PHONE.   343   FISK.  PiTTS  BU  RG  H  ,    PA  . 


the  wonderful  thing^s  which  are  being  accomph'shed 
by  the  use  of  The  Dukesmitfa  Air  Brake  Control  System. 
We  will. gladly  mail  ourmagnificent  catalogue  to  anv 
railroad  man  on  application.  Oar  Straight  Air  Control 
Valve  will  positively  perform  wonders  when  compar.ed 
with  any  other  air  brake  device.    ^     jt     .^     Jt     ,^ 

THE  DUKESMITH  AIR  BRAKE  COMPANY 

WABASH     BUILDING.     PITTSBURGH.     PA. 
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ESTABLISHED    1884 


SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  LINSEED  OIL  AND  DRYERS 

^FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THB  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO,  ILL  JAjVIES  B;  SIPE  &  CO.  Allegheny,  pa, 


FOR    SALE 


Damascus  Bronze  Co.  P'**"**"^'  ^^ 


.  Dam&sctis  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50  fc 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  cut  or  char  aui  axle 


DaniMcus  Bronze — Castings  and  Ingot 
t^hosphor  Bronze-Bastings  and  Ingot 
Phosphorized  Copper. 


orpin.       »    ei    et    is    et    »    j9  I  Babbit  Metals— All  Grades. 

S10B£ 

SPECIFY  "DAMASCUS  ^^^  NICKEL  BRON2E." 


BRAMO. 


THE  BEST  RECORD 

AIR  TIGHT    :     NEVER  LEAKS 


HELD    BY 


THE  "KEWANEE"  UNION 


o 
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A 
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N 


P 
A 
T 
T 
E 
R 
N 


Note: — Brass  to  ircn  thread. connection    absolutely    prevents    cor- 
rosion— Corrosion    always    causes  leaks. 

Note: — Brass    to    iron    ball  joint    seat,    not    only    prevents    corro- 
sion  but    makes   air   tight   connection  without  use    of   a   gasket. 

Note: — Every  union  is  tested   with   compressed   air   under   water 
before    shipment — every    union  is  air  tight. 

Write    for    Information    to 


imiiiiii  lyi  COM 


FRICK   BLDG. 
,    PITTSBURGH,    PA. 

DISTRICT  SALES   OFFICES 


NEW  YORK.  N.  Y. 
PHILADELPHIA,  PA. 
ST.  LOUIS,  MO. 
SALT  LAKE  CITY,  UTAH. 
PITTSBURG.  PA. 
DENVER.  COLO. 


SAN  FRANCISCO,  CAL. 
PORTLAND,  ORE. 
ATLANTA,  GA. 
CHICAGO,  ILL. 
NEW  ORLEANS.  LA. 
SEATTLE,   WASH. 


Gould  Coupler  Co. 


orricES 

341-347  Fifth  Avenue, 

New  York. 
The  Rookery,  Chicago. 

Depew,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,   Depew,  N.  Y. 


Gould  Friction  Draft  Gear 
Gould  Couplers  Crown  Bolsters 


ut 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.  BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

<^  PARK.     BUILDIINCi  t^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Mawchinists*  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  wS^^..  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  Rochester.  n'^y°"*'p?tts burgh,  pa 

505    PREBLE   AVE.  SAYRE,   P\.  CLEVELAND,  O. 

ALLEGHENY,     PA.  NEW  YORK  CITY,  N.  Y. 

Hmntlon,  master  €ar  Buildm! 

The  M.  C.  B.  rules  of  interchange    .,.    The  nse  of  our  steel  back  shoe 

provide  for  the  use  of  the  steel  \\v//  will  mean  a  saving  in  brake  siioe 
back  brake  shoe  on  your  /lk\  maintenance,  brake  heads  and 
freight  equipment.  '^'         brake  beam?. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J.,. 

Shoe  Chicago,  III. 

\A/RITE     F'OR    S/\/V\F>LE    OF 


St2^brite  Front  End  Paint 


yVlMDE     B^' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED- 
MANIIFACTURPRS   OF 

RAILWAY.  STATION   AND  -   r\ITfC\/ff  f  V'      WV 

BRIDGE  PAINTS.  L^V^UlO  V  ll^l-'C^,    A,  I . 


Nathan  Manufacturing  Co. 

92  and  94  Liberty  Street,  New  York. 
485  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


\  Sight-Feed  Lubricators. 

'-  All  Specially  arranged  for  High-Pressure  Engines.  S 

\    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

I  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

%  Oil  Cups,  Etc.  :• 

'-  SOLE  AGENCY     FOR  THE b 

)    Coale    Muffler    d    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSBURGH,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while   running. 


A  catalog  or  call  by  Representative 
for   the   asking'.     ^     ^     ^     0     & 

Horaesteafl  YalTe  M|  Co., 

Works:  Homestead,     Pittsburgh,  Pa, 


CHflRLiES  G.  smiTH  CO. 

Machine  to^  Tools, 

BORING  AflD  TURNING  MIliLiS 

MILiliiNG     MACHINES,     ALili     KiN^S, 
TURRET    LiflTHES,    (Vertical    and    Hori« 

zontal,) 

ENGINE     LtflTHES, 

EIVIERY  GRINDING   MACHINERY. 

BATH  UNIVERSAL!  GRINDERS. 


Park  Building, 


Pittsburgh,  Pa. 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C,  with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


gi^lfv— 3      LITTLE  GIANT 
~     F]      ~  DRILLS  ARE  MADE 
r^     I  I  IN  13  SIZES 


>-'«lt^ 


i^:- 


CHICAGO 


NEW  YORK 


No.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  CAR  HEATING  and  LIGHTING  CO. 

MANUFACTURERS  OF  ELECTRIC, 
STEAM  AND  HOT  WATER  HEATING 
APPARATUS    FOR  RAILWAY  CARS. 


IMPROVED  SYSTEM  OF  _  CATALOGUES  AND  CIRCULARS 

ACETYLENE  CAR  LIGHTING.  ^  CHEERFULLY  FURNISHED. 

WHITEHALL  BUILDING.    17  BATTERY  PLACE,    NEW  YORK. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pf.p  (   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting;  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work.^*     Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


TOWER  &  CLIMAX  COUPLERS 

In  Malleable  Iron  or  Cast  Steel. 

Malleable  Casting(s  for  Railroad  Purposes. 


The  National  Malleable  Castings  Co. 

Cleveland,         Chicago.  Indianapolis.  Toledo,  Sharon. 


;  Westinghouse  ; 


The  Wcstinghousc  Air  Brake 

Is  not  merely  an  auxiliary  apparatus,  but 
a  controlling  element ;  not  merely  a  neces- 
sary expenditure,  but  a  dividend-earning 
asset 

I  he  Westinghouse  Air  Brake  C>ompany,  Pittsburg,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  HIectric  &  Manf'g  Co.,        Pittsburg,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIVES 

Steam 


Pacific  type  locomotives  for   heavy,    fast 

passenger  service,  built  for  New  York, 

New  Haven  &  Hartford 

Railroad  Company. 

American  Locomotive  Company 

Cortland  Building,    Thirty  Church  Strset, 
New  York. 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President. 

MANUFACTURERS  OF 

**Reinforced  Corrugated 
Asbestos  Roofing  and  Sheathing" 


Asbestos  "Century"  Sheathing  and    Shingles. 

Asbestos    Railway  Wool  Packing  Waste  and 

Supplies  ^ly  Cotton  Waste  for  Wiping. 

Perfection     Journal     Box  /(S  Train  Pipe  Coverings. 
Packing  (Patented)  Papers,  Packings,  Etc. 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN.         -        -        PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 


Xo^  3  l)ouble  Axle  Lathe  usin  High-Power  Pteel  TooIf 


NILES-BEMENT-POND  CO. 

Trinity   Building  Pittsburg  Office 

111    Broadway,    New  York  Frick   Building 

M.  M.  Cochran,  President.  John  H.  Wurtz  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 


Shipments  via  B.  &,  O.  Railroad  and  P.  &,  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDMAN.  Ass't  Sales' Agt. 


J.    L.    HUKILL.  R.    F.    HUNXEIR,  S,   L.   BASsiETT, 

paaax.  j%  TanA3.  v.  phbst.  aBO*v 


HuKiLL  -  Hunter  Co., 


RAIL  ROAD.  MILL  and 


GENERAL    SUPPLIES, 

311-315   FIRST  AVENUE, 

PITTSBURG,  PA. 

AGENTS    FOR    .     .     . 

GtJXTA   PEROHA  AND  RUBBER   MFG.  CO. 

NORWICH   BELT  MFG.   CO.  ^^^^    TELEPHONKS 

FORSTERS'   SPLIT  PULLEYS. 

COURT   205I 

ACME   BALL  BEARING   JACKS. 

aona 

INTERLOCKING    BRAKE   SHOE. 

Speck,  Marshall  &  Co. 

Dealers  in 

MILL,  MINE  AND  RAILROAD 

SUPPLIES 


hjose 


WATER 
AIR 
STEAM 
ACID 


AIR    BRAKE    HOSE 

Selling    representatives   for 
The  B.  F.  Goodrich   Co., 
New  York  Leather  Belting  Co. 

314   SECOND   AVE.,  PITTSBURGH,   PA. 

Bell   Phone   1572   Court. 


TO    STAY    ALL    LOCOMOTIVE    FIRE    BOXES  [^ 
TO    OBTAIN    GREATER    SERVICE    RESULTS 
TO    OVERCOME    STAYBOLT     BREAKAGES  5! 
TO  LESSEN    COSTS   OF    FIREBOX    REPAIRS  g 

IS  TO 

SPECIFY-ORDER-APPLY 
The  Tate  Flexible  Staybolt 

TO    ALL    FIREBOXES 

//V  USE  ON  OVtR  NMTY  RAILROADS 

Its  Function  is  to  hold  the  Firebox 
Plates  Securely  together  and 
Acconnodatc  itself  to  the  Unequal 
Expansion  of  the  Plates  in  Service 

"The  Perfect  Stay" 


JSwrieJu^^o€tCampcuruf, 

PITTSBURGH,  PA.  U.S.  A. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  En|>ine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa>.y  Lubrication  a*.  Specialty. 

Gf\l^E.P>if\  RMIL^A/PL-V  SrtF-ETV  Oil- 
Made  especially  for  use  in  headlights,  Cab,  Clafisification  and 
Tail-lightp,  and  for  Switch  and  Semaphore  Lamps.  Burns  equally  well 
With  the  long  time  as  with  the  one  day  burner,  with  or  without  chim- 
ney, as  the  burner  requires.  Is  pure  water  white  in  color;  high  fire 
test;  low  cold  test,  and  splendid  gravity. 
Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT 


HIGH  GRADE 


Malledi^ble    Cdwstings 


"We  are  prepared  to  supply  you 
promptly  with  REL'ABLE  castings  for 
railroad    and     miscellaneous    work." 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 


INDEX-ADVERTISERS. 


NAME  rage 

American  Brake  Phoe&  KoimdryCo.       iii 

American  Locomotive  Company viii 

Butler  Drawbar  Attachment  Co xviii 

Chicago  Pneumatic  Tool  Co v 

Clancy,  J    R xvii 

Damascus  Brake  Beam  Co xvii 

Damascus  Bronze  Co Cover 

Dixon,  Jos.,  Crucible  Co vi 

Dressel  Railway  Lamp  Works xix 

Dukesraith  Air  Brake  Co Cover 

Flannery  Bolt  Company xi 

Forest  City  Paint  &  Varnish  Co........      xvi 

Fort  Pitt  Malleable  Iron  ("o xii 

Franklin  Manufacturing  Co viii 

Galena  Signal  Oil  Co xii 

Gold  Car  Heating  &  Lighting  Co vi 

Gould  Coupler  Company ii 

Homestead  Valve  Mfg.  Co iv 

IIukill-Hunter  Company x 

Latrobe  Steel  &  Coupler  Co xvi 

Lawrenceville  Bronze  Co xv 

Long,  Chas  R.  Jr.  Co iii 

Magnus  Metal  Company vi 

Manning,  Maxwell  &  Moore iii 


Name  Pi,pe 

McConway  tt  Torley  Comi)any sv 

Mcllwain,  .1.  ]).  it  Co xiv 

Nathan  Manufaciuiing  Co iv 

Ilationai  Car  Wheel  Co iii 

National  Malleable  Castings  Co ^i 

National  Tube  Company 

NileS-Bement  Pond   Co ix 

Peerless  Rubber  Mfg.  Co xvii 

Pittsburgh  Coal  Co iv 

Pressed  Steel  Car  Co xx 

Railway  Steel  Spiing  Co xvi 

Safety  Car  Heating  ct  Lightin    ''o...  xvi 

Sipe,  James  B.  &  Co cover 

Smith.  Chas.  G,  Co v 

Speck,  Marshall  &  Co x 

Standard  Coupler  Co xix 

Standard  Steel  Car  Co xviii 

Suydam,  M.  B.  Co cover 

Union  Steel  Casting  Co xix 

Vulcan  Crucible  Steel  Co xix 

Washington  Coal  and  Coke  Co ix 

Westinghouse  Air  Brake  Co vii 

■\Vestinghouse  Electric  &  Mfg.  Co....  vii 

Westinghouse  Machine  Co vii 


J.  D.  MclLWAIN  &  COMPANY 

208  THIRD  AVENUE,  PITTSBURCH.  PA. 

AGENTS    FOR 

LEVIATHAN  BELTING 

Leviathan  Belting  was  de- 
signed to  be  and  is  constantly 
proving  its  fitness  as  the  most 
reliable  belting  for  both  long 
wear  and  dependableness.  ■  It 
is  made  to  measure  up  to  each 
of  the  four  requirements  of  the 
ideal  belt — strength  against 
stretching — ample  traction — 
longevicy  and  imperviousness 
to  its  surroundings.  It  is 
coated  and  thoroughly  im- 
pregnated with  a  preparation 
which  gives  it  its  tremendous 
traction — (it  delivers  thepow- 
er,  running  slack  as  well  as 
tight), — it  is  so  treated  that 
the  wear  and  tear  of  constant 
use  has  the  minimum  effect  on 
it, — it  is  so  treated  that  its 
environment,  whether  cold  or 
hot,  water,  steam  or  weather, 
will  not  injure  it, — it  is  made 
of  the  strongest  possible  ma- 
terial to  give  strength  against 
stretching — cotton  duck,  in 
long  lengths,  specially  woven, 
carefully  folded  and  stitched. 


Il5-ft.  X  60-in.   X  10   Ply 

LEVIATHAN     BELTING 

AT  THE  PLANT  OF  THE 

AMERICAN 
CAR   AND   FOUNDRY  CO. 

DEPEW,    N.   Y. 
PUT  ON,    JANUARY  1894 
STILL   IN  USE- 
IN  GOOD  CONDITION 


Agents  also  for 

Acme  Uncoupling  Device,  Jackson  Belt  Lacing  Machine  and 
Supplies,  Norton  Ball  Bearing  Screw  Jacks,  Buckeye  Lights  and 
Heaters,  Swain  Lubricators,  General  Transmission  Supplies. 


MILL,  MINE  AND 
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PROCEEDINGS  OF  MEETING. 

APRIL  24th,  1908 

The  meeting  was  called  to  order  at  the  Monongahela  House, 
Pittsburgh,  Pa.,  at  8  o'clock,  P.  M.,  with  Vice  President  D.  J. 
Reddine  in  the  chair. 
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The   following-  g-entlemen  registered: 


ME.AIBERS. 


Bihler,  L.  C. 
Brownscombe,  G.  J 
Burrell  J.  E. 
Chapin,  E.  S.,  Jr. 
Chittenden,  A.  D. 
Colburn,  \\'m.  \\'. 
Conway,  J.  D. 
Coulter,  A.   F. 
Curtis,  H.  C. 
Decker,  Omar  S. 
Deckman,  E.  J. 
Dix,  John  W. 
Donahev,  I.  W. 
Dorr,  C.  O. 
Falkenstein,  \\".  H. 
Gale,  C.  H. 
Gallaher,  A.  H. 
Gano,  J.  H. 
Gardner,  H. 
Gearhart,  J.   A. 
Geary,  Chas.  J. 
Giles,  J.  T. 
Gray,  C.  B.  . 
Grindlay,  L.  B. 
Haring,  Ellsworth. 
Hench.  X.  M. 
Herrold,  A.  E. 
Howe,  D.  M. 
Hurlev,  Wm.  S. 
Huyett,  E.  G. 
Hyndman,  F.  T. 
Irwin,  E.  P. 
Kennedy,  Jas. 
Kerr,  E. 
Kessler,  D.  D. 
Kevser,  R.  H. 
Kirk,  T.  S. 


Barth,  John  M. 
Bish,  Burnett. 
Bolenius,  H.  C. 
Bowes,  Geo.  S. 


Kissinger,  C.  F. 
Knickerbocker,  A.  C. 
Knox,  Wm.  J. 
Koch.  Felix. 
Koch,  H.  J. 
Kull,  W.  A. 
Lehr,  H.  \V. 
Lindstrom,  Chas.  A. 
Lobez.  P.  L. 
Mawhinnev,   AI.   S. 
McClumplia,  H.  E. 
AIcFeatters,  F.  R. 
McKee,  Ira  E. 
McNulty,  F.  M. 
]McVicar,  G.  E. 
Xeale.  John  C. 
Oliver.  W.  H. 
O'Neal,  J.  E. 
Orchard,   Charles. 
Porter,  H.  V. 
Pulliam,  O.  S. 
Randall.  E.  J. 
Ranch,  T.  T. 
Redding,   D.   J. 
Reeve,  F.  J. 
Rinehart,  H.  W. 
Ryan,   W.   F. 
Sattlev,  E.  C. 
Stewart,  W.  W. 
Sitts,  Lewis  S. 
Stuart,  AI.  D. 
Stucki,  A. 
Suckfield,   Geo.   A. 
Sweeley,  G.  P. 
Turner,  L.  H. 
Walther,   G.   C. 
Warne,  J.  C. 


VISITORS. 


Brown,  E.  C. 
Chandler,   Geo.   J. 
Clark,  C.  C. 
Diescher,   Sam'l. 


New  Members.  203 

Dildine,  J.  A.  Murphy,  W.  P. 

Gilbert,  E.  A.  MacConnell,  T.  W. 

Grose,  James  H.  Neff,  H.  C. 

Hink.  Geo.  L.  Porter,  P.  P. 

Holding,  J.  C.  C.  Roche,  Thos.  M. 

Hoover,  S.  R.  Svenson,   S. 

Knowles,  J.  L.  Spengler,  J.   G. 

Leech,  J.  O.  I'nger,  J.  S. 

Lincoln,  L.   P.  Van   Zandt,   H. 

Lozier,  J.  W.  Woodworth,  R.   B. 

^laxson,  H.  W.  Young,  J.  Raymond. 

Munn,  Edward.  Zimmerman,  E.  W. 

The  minutes  of  the  last  meeting  being  in  the  hands  of  the 
printer,  the  reading  of  them  was  dispensed  with. 

The   Secretary   read   the    following   list   of   applications   for 
membership : 

r)olenius,  H.  C.,  Supervisor,  Allegheny  A'alley  Railway,  \'erona. 
Pa.     Proposed  by  H.  J.   Koch. 

Cline,  W.  A.,  Asst.  Supt.  Transportation  and  Labor,  Carnegie 
Steel  Co.,  P.  O.  Box  507,  Alunhall,  Pa.  Proposed  by  J. 
W.   Benner. 

Daniels,  O.  A'.,  Material  Clerk.  Penna.  R.  R.  Co.,  Union  Sta- 
tion, Pittsburgh,  Pa.     P'roposed  by  Jewett  Cole. 

Duffy,  James  A.,  ^Master  [Mechanic,  Div.  2,  Pittsburgh  Railways 
Co.,  36  Wabash  x*\ve.,  Pittsburgh,  Pa.  Proposed  by  E.  G. 
Beatty. 

Fleck,  J.  S.,  Asst.  Train  blaster,  Penna.  R.  R.  Co.,  Union  Sta- 
tion, f^ittsburgh.  Pa.     Proposed  by  W.  J.  Riddell. 

Gorsuch.  J.  AV.,  Asst.  Material  Clerk,  Penna.  R.  R.  Co.,  L'nion 
Station,  Pittsburgh,  Pa.     Proposed  by  Jewett  Cole. 

Hosfield,  W.  G.,  Clerk,  P.  C.  C.  &  St.  L.  Ry.,  423  Fourth  Ave., 
Carnegie,   Pa.     Proposed  by  J.  D.  Giles. 

Karnes,  \V.  T.,  General  Foreman  P.  &  L.  E.  R.  R.,  Xewell,  Pa. 
Proposed  by  H.  R.  Warnock. 

Kraft,  H.  B.,  Foreman  Steel  Car  Dept.,  Penna.  R.  R.  Co., 
Altoona,  Pa.     Proposed  by  E.  F.  Mason. 


204  Proceedings  Railway  Club  of  Pittsburgh. 

Lozier,  J.  W.,  Clerk,  Union  R.  R.  Co.,  634  Corry  Ave.,  Brad- 
dock,  Pa.     Proposed  by  A.  F.  Coulter. 

Latta,  C.  E.,  Secretary,  Hutchins  Car  Roofing  Co.,  107  S.  6th 
St.,  Goshen,  Ind.     Proposed  by  E.  B.  Leary. 

Rogan,  John  A.,  ]\Iaster  Mechanic,  Div.  No.  i,  Pittsburgh  Rail- 
ways Co.,  125  Auburn  St.,  Pittsburgh,  Pa.  Proposed  by 
E.  G.  Beatty. 

Zimmerman,  E.  W.,  Asst.  Passenger  Trainmaster.  Pittsburgh 
Division,  P.  R.  R.  Co.,  Union  Station,  Pittsburgh,  Pa.  Pro- 
posed by  J.  E.  Burrell. 

\^ICE  PRESIDENT :  Since  our  last  meeting,  as  you  are 
all  aware,  we  have  lost  our  President  by  death.  While  Mr. 
Watts  had  been  sick  for  a  number  of  weeks,  I  think  his  death 
was  entirely  unexpected  by  most  of  us ;  at  least  it  was  by  me, 
and  I  was  very  much  surprised  to  learn  that  he  had  passed  away. 

Mr.  Watts  was  a  man  universally  liked  and  admired  by 
those  who  knew  him ;  a  man  of  splendid,  upright.  Christian 
character,  and  one  whom  we  might  well  be  proud  to  have  as 
a  member  and  officer  of  this  Club.  He  was  a  charter  member 
and  always  took  an  active  interest  in  the  work  of  the  Club,  hav- 
ing served  on  several  committees  prior  to  his  election  as  Presi- 
dent. It  was  characteristic  of  his  sterling,  reliable  habits  of  life 
that  he  made  few  changes  in  his  employment,  as  shown  by  the 
fact  that  he  remained  in  the  service  of  the  Jones  &  Laughlin 
Company  for  thirty-one  years,  practically  all  of  his  business  life, 
having  filled  various  positions  with  that  company,  but  being 
perhaps  best  known  to  us  as  the  Master  Car  Builder  and  Gen- 
eral  Agent  of   the   Monongahela   Railroad   Company. 

Mr.  Watts  was  a  prominent  worker  in  the  interests  of  the 
Presbyterian  Church  and  was  widely  known  throughout  the 
community  on  account  of  his  interest  in  church  work.  He  was 
a  man  who  commanded,  to  an  unusual  degree,  the  respect  and 
admiration  of  his  associates  in  business,  and  I  am  sure  we  would 
all  appreciate  at  this  time  any  expression  of  this  sentiment  by 
those  of  his  former  associates  who  may  be  present. 

While  I  am  on  the  floor  I  wish  to  announce  the  names  of 


Communication.  205 

Mr.  Frank  McCune,  Mr.  L.  H.  Turner  and  Mr.  F.  H.  Stark 
as  a  committee  to  prepare  a  suitable  set  of  resolutions  upon  the 
death  of  Mr.   Watts. 

I  would  like  to  call  on  Mr.  Kirk,  of  the  Jones  &  Laughlin 
Steel  Company. 

MR.  T.  S.  KIRK :  Mr.  President  and  Gentlemen :— At  the 
unveiling'  of  the  soldiers'  monument  at  Springfield,  111.,  Presi- 
dent R.  B.  Hays  gave  utterance  to  this  sentiment :  "The  best 
way  to  show  respect  for  the  dead  is  to  care  for  the  living."  Fol- 
lowing this,  the  best  way  I  can  show  respect  for  our  late  Presi- 
dent is  to  hold  up  for  emulation  his  most  exemplary  life. 

I  have  known  Mr.  Watts  since  his  first  connection  with  the 
Jones  &  Laughlin  Steel  Company,  now  31  years  past,  and  I 
have  never  known  him  to  desert  the  straight  path  nor  capable 
of  dissembling.  I  know  of  nothing  I  can  say  more  eulogistic 
of  his  life  and  acts  than  that  we  should  accept  them  as  a  light 
to  guide  us  on  our  journey  to  the  great  beyond. 

MCE  PRESIDENT:  The  Secretary  has  a  communica- 
tion relating  to  the  death  of  Mr.  Watts,  which  I  will  ask  him 
to  read. 

Glenshaw,  Pa.,  April  22,  1908. 

Dear  Mr.  Conway : 

My  mother  and  I  wish  to  thank  the  members  of  the  Rail- 
wav  Club,  through  you,  for  the  kindness  and  sympathy  expressed 
by  the  beautiful  floral  wreath.  My  father  was  very  much  inter- 
ested in  the  Club,  and  his  election  as  President  was  one  of  the 
greatest   pleasures   of   his   life. 

Very  sincerely  yours, 

ETHEL  SHAW  WATTS. 

A'ICE  PRESIDENT:  If  there  is  nothing  further  to  come 
before  the  meeting  at  this  time,  we  will  proceed  with  the  paper 
of  the  evening.  It  gives  me  pleasure  to  introduce  ^Ir.  R.  B. 
Wood  worth,  of  the  Carnegie  Steel  Company. 
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ne:w  uses  for  steel. 


r.Y    R.    B.    WOODWORTH,    M.    AM.    SOC.    C.    E..    ENGINEER    WITH 
CARNEGIE    STEEL   COMPANY. 


The  history  of  the  production  of  steel  in  our  country  re- 
flects the  development  of  different  lines  of  manufacture.  The 
increasing  tonnage  of  plates  rolled  bears  witness  to  the  demand 
for  steel  cars,  while  the  tonnage  of  shapes  produced  is  witness 
to  the  development  of  steel  frame  buildings  and  the  extension 
of  elevated  railways  and  other  adjuncts  of  rapid  transportation. 
These  are  what  are  ordinarily  called  "superstructures."  The 
coming  years  will  show,  in  the  increased  production  of  steel, 
the  development  of  its  application  to  substructure  work  as  well. 

In  ordinary  building"  work  in  our  cities  the  foundation 
problem  is  comparatively  simple,  but  in  subaqueous  foundation 
work  there  are,  roughly  speaking,  five-  general  methods  of  con- 
struction : 

1st.  The  Cofferdam. 

2nd.  The  Timber  Crib. 

3rd.  Dredging  through  deep  wells  or  tubes. 

4th.  The   Pneumatic   Caisson. 

5th.  The   Freezing  Process. 

The  purpose  of  this  paper  is  to  deal  with  the  first  of  these, 
as  it  is  under  this  method  there  has  come  recently  the  most 
important  line  of  the   substitution  of  steel   for  wood. 

Who  drove  the  first  wooden  pile  is  not  known  to  history. 
The  historian  Herodotus  describes  structures  of  this  class  dating 
from  the  fifth  century  B.  C,  but  long  before  the  days  of  Hero- 
dotus the  lakes  of  Switzerland  and  the  alluvial  coasts  of  Den- 
mark were  dotted  with  human  habitations  founded  on  wooden 
piles  to  protect  the  races  of  that  day  from  the  onslaught  of 
human  enemies  or  the  beasts  of  the  forest.     Before  the  age  of 
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iron  had  come  men  sharpened  sticks  of  timber  in  the  fire,  drove 
them  into  the  soft  soil  and  constructed  thereon  their  dwellings. 

These  were  round  wooden  piles,  but  in  like  manner  the 
first  use  of  wooden  sheet  piling  for  cofferdam  purpose  has  long 
since  been  forgotten.  Its  long  use  has  made  man  familiar  with 
its  construction,  and  with  its  defects  as  well,  and  no  one  can 
for  a  moment  contend  that  wooden  sheet  piling  is  in  itself  a 
perfect  material  of  construction,  or  that  its  use  is  attended  with 
such  advantages  that  it  cannot  be  superseded  by  some  similar 
material  which  is  not  liable  to  any  of  its  disadvantages. 

Its  advantages  are  its  simplicity,  the  ease  and  convenience 
with  which  material  can  be  obtained  from  the  nearest  lumber 
yard,  and  the  possibility  of  doing  the  necessary  cutting  and 
fitting  with  the  simplest  of  tools  by  unskilled  workmen.  The 
disadvantages  of  wooden  sheet  piling  are  many.  The  forma- 
tion of  tongues  by  strips  spiked  to  the  edge  of  the  plank  pre- 
vents waste  of  timber,  but  is  not  as  good  as  the  tongues  and 
grooves  formed  in  a  planing  mill  as  in  ordinary  wooden  floor 
construction.  At  the  best,  the  tongues  are  easily  split  and  leaks 
develop  under  water  pressure,  to  prevent  which  the  pile  must 
be  strengthened  and  braced  so  as  not  to  be  forced  out  of  line. 
This  bracing  entails  the  necessity  for  additional  working  space, 
and,  therefore,  additional  expense  in  driving.  These  disad- 
vantages are  so  great  that  it  was  seen  years  ago  that  there  were 
improvements  in  wooden  sheet  piling  itself  that  were  valuable 
enough  to  be  covered  by  letters  patent  which  were  issued  to 
James  A.  Wakefield  of  Chicago,  E.  R.  Beardsley  of  Chicago, 
W.  D'H.  Washington  of  New  York,  G.  H.  Cavanagh  of  Boston, 
and  others. 

These  improvements  have  overcome  only  in  part  the  dis- 
advantages referred  to.  There  are  other  disadvantages  wdiich 
remain.  It  is  still  true  that  the  length  of  w^ooden  sheet  piling 
is  limited  and  that  it  can  be  interlocked  perfectly  only  in  short 
lengths.  It  has  to  be  crowded  together  under  driving  by  bevel- 
ing the  edges,  the  cutting  of  wdiich  adds  increased  expense, 
and  even  then  does  not  produce  watertight  joints.  Slight  ir- 
regularities in  the  driving  due  to  encoiuitering  boulders  increase 
the  danger  of  leaks  which  it  is  practically  impossible  under  deep 
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conditions  of  driving  to  prevent,  and  in  extended  trench  work 
or  multiple  piers  the  material  becomes  so  battered  and  distorted 
that  it  cannot  be  used  for  more  than  one  or  two  installations. 
The  single  line  of  wooden  sheet  piling  is  only  practical  and 
watertight  provided  the  line  itself  be  made  thick  and  heavy. 
Under  ordinary  conditions  of  driving  it  is  preferable  to  drive 
two  walls  and  puddle  between  with  alluvial  soil,  gravel  or  sand. 

These  disadvantages  are  disadvantages  in  material.  There 
are  other  and  greater  disadvantages  inherent  in  the  type  of 
construction.  Double  wall  cofferdams  require  to  be  puddled 
wuth  carefully  selected  material.  While  clay  can  be  used  with 
a  good  degree  of  success,  it  will  be  found  better  to  use  a  clayey 
gravel,  or  to  mix  the  clay  and  gravel.  A  small  leak  starts 
through  a  pure  clay  puddle,  it  washes  out  the  clay  in  consider- 
able quantities,  and  a  dangerous  leak  is  soon  developed.  More- 
over, in  our  rivers  where  sand  diggers  have  been  at  work 
material  for  filling  is  uncertain  and  treacherous.  The  Con- 
tractor, March  15th,  gives  an  example  of  the  failure  of  a  wooden 
cofferdam  used  for  the  purpose  of  building  a  bridge  pier  in  the 
middle '  of  the  Monongahela  River  at  Morgantown,  West  Vir- 
ginia. During  the  construction  of  the  cofferdam  the  contractor 
promised  to  drink  all  the  water  that  would  leak  into  it  after 
the  first  pumping  out.  The  space  between  the  piles  was  filled 
with  material  taken  from  the  hillside  without  special  selection, 
and  consisted  of  clay  with  gravel  of  various  sizes,  but  in  dump- 
ing from  the  end  of  the  chute  material  was  segregated;  the 
coarse  material  was  delivered  to  the  corners  of  the  dam,  while 
the  fine  material  was  dropped  at  the  end  of  the  chute;  and  it 
became  necessary  to  build  another  coffer  across  the  corner  inside, 
and  then  to  excavate  the  original  material  enough  to  get  in  a 
core  of  better  material,  causing  delay,  expense  and  annoyance, 
not  to  mention  the  continual  leakage. 

All  wooden  cofferdams  give  more  or  less  trouble,  and  Fig- 
ure I.  taken  at  Indiana  Harbor,  indicates  what  may  be  looked 
for  in  this  direction.  This  contractor  built  a  cofferdam  of  steel 
sheet  piling  which  was  entirely  successful.  He,  however,  could 
not  wait  for  the  completion  of  his  first  cofferdam  to  reuse  the 
material,  but  built  the  second  cofferdam  of  wood ;  this  second 
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cofferdam  collapsed  entirely  on  account  of  high  water,  and  the 
photographs  show  what  happened  to  the  rebuilt  second  coffer- 
dam when  the  exterior  earth  pressure  spent  its  force  thereon. 
In  order  to  prevent  this  it  would  have  been  desirable  to  have 
constructed  a  double  wall  cofferdam  and  to  have  puddled  be- 
tween with  alluvial  soil,  gravel  or  sand.  What  happened  to 
this  cofferdam  is  not  vmique ;  the  records  of  the  engineering 
profession  are  filled  with  instances  of  similar  occurrences,  all 
of  which  point  to  the  desirabilit}'  of  something  more  stable, 
secure   and   reliable. 

The  simplicity  of  the  construction  of  piers  by  the  coffer- 
dam method  has  been  a  large  recommendation  for  the  use  of 
wooden  sheet  piling,  and.  therefore,  it  has  been  that  its  use  has 
been  continued  in  spite  of  the  numerous  failures  incident  thereto. 

The  attention  of  contractors  was  first  turned  to  cast  iron 
as  a  substitute  for  wood,  and  previous  to  1822  a  ]\Ir.  Alathews 
had  used  interlocking  cast  iron  sheet  piles  in  the  foundations 
of  the  head  of  the  north  pier  of  the  Harbour  at  Burlington.  In 
ignorance  of  Mr.  ]\Iathews'  proceedings,  ]Mr.  Ewart  in  1822 
took  out  a  patent  for  a  new  method  of  making  cofferdams  by 
the  use  of  cast  iron  plates  held  together  by  cramps  fitted  to 
dovetailed  edges  on  the  piles,  and  his  cast  iron  sheet  piles  were 
used  in  England  in  dock  and  wharf  work  of  some  importance 
in  1822,  1823  and  1824.  ]\Ir.  Cubitt  in  1832  drove  cast  iron 
sheet  piles  30  feet  long  of  his  own  design  at  the  sea  entrance 
of  the  Xorwich  and  Lowestoft  navigation.  A  year  later  ^Ir. 
Sibley  constructed  an  iron  wharf  on  the  Lea  Cut  at  Limehouse 
with  hollow  cast  iron  piles  connected  by  fiat  plates  let  down  in 
grooves  on  their  sides.  Finally  in  1833-34  ^Messrs.  Walker  and 
Burges  constructed  with  cast  iron  piles  the  quay-wall  on  the 
River  Thames,  in  front  of  the  East  India  Docks  at  Blackwall 
and  since  named  Brunswick  Wliarf. 

The  defects  of  cast  iron,  however,  were  sufficient  to  prevent 
its  taking  the  place  of  wood.  There  is  needed  a  more  homo- 
geneous material  of  equal  simplicity  with  wood  and  its  superior 
in  strength  and  reliability.  Cofferdams  of  boiler  plate  were  used 
on  the -liich  Garvie  Piers- of  the  Firth  of  Forth  Bridge  in  1884, 
and  the  steel  caisson  as  well  as  steel  cylinder  piers  have  been 
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in  more  or  less  extended  use  since  then.  Their  expense  is  justi- 
fiable only  when  the  material  is  retained  as  a  permanent  part 
of  the  structure.  ^Movable  steel  cofferdams  have  been  covered 
by  letters  patent  granted  to  J.  E.  Robinson  and  others.  Mr. 
Robinson's  cofferdams  were  not  very  successful,  but  in  one  case, 
at  the  Schuylkill  River,  they  were  used  where  an  ordinary  cof- 
ferdam had  failed  entirely,  and  under  circumstances  particularly 
trying. 

The  expense  of  the  steel  cofferdam  constructed  of  angles 
and  plates,  such  as  Mr.  Robinson  proposed,  is  due  to  the  high 
cost  of  fabrication  and  erection.  Besides,  what  the  contractor 
requires  is  not  a  permanent  structure,  but  a  set  of  tools  that  can 
be  carried  about  from  place  to  place  and  reused  repeatedly,  and 
whose  first  cost  is  amply  compensated  for  by  the  ability  so  to 
use  them.  When  the  first  patents  for  steel  sheet  piling  were 
issued,  the  inventors  did  not  realize  all  the  applications  to  which 
their  inventions  might  be  put,  or  that  the  conditions  of  the  lum- 
ber market  would  ever  become  such  as  to  make  steel  more  eco- 
nomical than  wood ;  their  first  idea  being  to  use  steel  in  places 
where  wood  is  not  applicable.  Lewis  Dodge,  for  example,  in 
Letter  Patents  Xo.  103,028,  dated  May  17th,  1870,  for  "Im- 
provements in  the  Construction  of  Tunnels  and  Dams,"  pro- 
posed to  use  his  tunnel  lining  in  making  cofferdams  to  be  filled 
with  material  for  artificial  stone,  and  extending  sufficiently  deep 
into  hard  bottom  to  protect  against  caving  in  when  the  excava- 
tions have  been  made.  He  proposes  to  use  the  same  construc- 
tion for  levees,  docks  and  piers  to  prevent  ground-burrowing 
animals,  such  as  muskrats,  etc..  from  penetrating  through  em- 
bankments. 

The  primary  application  of  Patent  Xo.  500,780,  granted 
July  4th,  1893  to  August  Simon,  of  Gnadau,  Germany,  is  to  the 
use  of  steel  piles  to  take  the  place  of  round  wooden  piles  ordi- 
narily driven,  and  not  to  sheet  piling  as  such.  In  his  description 
of  his  invention  he  states  that  "after  the  pile  has  been  introduced 
into  the  fixed  layer  of  ground  that  borders  the  quicksand  or 
moving  ground,  the  hollow  beams  must  be  filled  with  oakum 
or  moss.  By  this  means  a  perfectly  waterproof  pile  may  be 
constructed,   consequently  the  water  and  the   mud,   silt  or  sand 
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will  be  perfectly  shut  off.  In  brown  coal  mines  it  is  very  often 
desirable  to  drain  the  water-bearing  ground  on  top.  If  this 
must  be  done,  the  hollow  beams  must  only  be  filled  with  moss ; 
after  completion  of  the  shaft  and  after  the  pumps  have  been 
definitely  disposed,  the  moss  is  taken  out  again.  By  the  number 
of  beams  out  of  which  the  moss  is  taken  more  or  less  water 
may  be  let  into  the  shaft.  It  is  also  possible  to  sink  the  shaft 
in  a  dry  state  by  shutting  off  the  water  for  a  time,  and  yet  the 
moving  ground  can  be  drained  afterwards."  As  an  afterthought 
Mr.  Simon  adds:  "I  may  state  further  that  the  described  pile 
can  be  used  for  the  construction  of  sluices  or  bridge  building, 
water  works  and  other  foundations." 

Both  of  these  may  properly  be  called  "theoretical  inven- 
tions." It  was  only  when  practical  contractors  saw  the  advant- 
ages of  steel  sheet  piling  as  compared  with  wood  that  the  inven- 
tions themselves  were  put  to  use  in  directions  not  originally 
contemplated  by  the  inventors,  and  the  credit  for  first  doing 
so  is  due  to  the  contracting  firm  of  George  W.  Jackson,  Inc., 
who  drove  the  first  steel  sheet  piling  in  November,  1901,  at  the 
Randolph  Street  Bridge,  Chicago,  constructed  in  accordance 
with  the   Simon  patent. 

The  next  contractor  to  profit  by  his  experience  in  substruc- 
ture construction  was  ]\Ir.  Luther  P.  Friestedt,  of  Chicago.  He 
took  the  step  which  was  next  required  in  the  development  of 
the  use  of  steel  as  applied  to  substructure  construction,  and 
claims  that  his  invention  shown  in  patent  No.  707.837  relates 
to  improvements  in  the  construction  of  docks,  wharves,  sea 
walls,  facing  of  sea  walls,  caissons,  cofferdams,  bulkheads  and 
other  submarine  work  of  the  same  general  character.  ]\Ir.  Frie- 
stedt justly  claims  to  be  the  pioneer  of  the  steel  sheet  piling 
industry,  and  beyond  question  his  large  use  of  it  in  his  own 
contracting  work,  and  his  efforts  in  the  extension  of  the  sales 
of  Friestedt  Interlocking  Channel  Bar  Piling  to  others,  con- 
tributed largely  to  make  it  a  commercial  success. 

Mr.  Friestedt's  ideas  were  taken  up  by  other  contractors 
and  inventors,  and  as  a  consequence  the  records  of  the  Patent 
Office  at  Washington  are  replete  with  designs  for  steel  sheet 
piling,   some   of   which  merit   careful   consideration,  but  others 
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of  which  are  absokitely  impracticable.  Successful  inventiou  must 
necessarily  be  accompanied  by  actual  experience,  and  in  case 
of  special  sections,  technical  ideas  can  only  be  checked  in  the 
light  of  rolling  mill  practice. 

\'arious  types  of  steel  sheet  piling  have  been  thoroughly 
discussed  by  the  present  speaker  before  the  Engineers'  Society 
of  Western  Pennsylvania,  and  reference  may  be  made  for  full 
particulars  to  the  proceedings  of  that  Society,  A'olume  24,  No.  i, 
for  February,  1908.  The  cuts  show  very  clearly  the  make-up 
of  the  particular  sections,  and  it  will  be  sufficient  to  say  in  this 
connection  that  up  to  the  present  time  none  of  these  types  have 
been  tried  in  actual  use  except  the  Simon  Fabricated  Beam  type 
exploited  by  George  W.  Jackson,  Inc. ;  the  Interlocking  Channel 
Bar  Piling  in  its  Full  Length,  Clip  Interlock  and  Fargo  form  and 
in  the  George  E.  Nye  Clip  form  ;  the  Interlocking  Beam  Clip 
type  manufactured  by  George  W.  Jackson,  Inc.,  under  Patent 
No.  878,773,  granted  to  Manley  W.  Cluxton ;  Corrugated  Inter- 
lock type  sold  by  the  Wemlinger  Steel  Piling  Company  under 
the  patents  of  Lester  G.  Gifford  and  R.  A\  Sage ;  \*anderkloot 
Piling  and  L'nited  States  Steel  Sheet  Piling  manufactured  under 
the  patents  of  Samuel  K.  Behrend. 

These  various  types  have  their  distinct  peculiarities,  ad- 
vantages and  disadvantages,  and  it  may  be  well  for  us  to  dis- 
cuss the  principles  which  should  govern  the  engineer  in  the 
choice  of  a  steel  piling  suitable  for  the  requirements  of  actual 
service.  These  principles  are  the  same  as  those  which  would 
ordinarily  guide  a  man  in  the  choice  of  any  other  tool. 

First,  the  ideal  steel  piling  nnist  possess  strength,  and  in- 
ventors of  what  may  be  called  "composite  steel  piling,"  where 
both  wood  and  steel  are  employed  in  the  same  structure,  have 
overlooked  the  fact  that  the  strength  of  a  member  is  the  strength 
of  its  weakest  part,  and  that  the  Scriptural  prohibition  not  to 
plow  with  an  ox  and  an  ass  hitched  together  is  sound  advice  in 
building  construction.  Strength  in  cofferdam  construction  is 
intimately  connected  with  the  whole  subject  of  bracing,  which 
has  not  yet  been  reduced  to  scientific  form.  Sheets  of  paper 
can  be  used  to  hold  in  place  small  piles  of  sand,  but  thin  sheets 
of  steel  can  only  be  economically  used  where  the  depth  is  not 
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great  and  where  the  soil  is  loose;  and  yet  there  are  inventors 
who  gravely  advocate  the  use  of  practically  plain  sheets  of  steel 
j/^"  thick,  and  claim  that  they  can  be  driven  more  easily  and 
correctly  than  4"  tongue  and  groove  plank  in  any  possible  soil 
from  quicksand  to  hardpan,  will  not  sustain  any  injury  or  dis- 
tortion in  driving,  and  may  be  pulled  and  used  over  and  over 
again.  In  the  case  of  this  piling,  the  piling  itself  has  to  be 
driven  with  a  special  wood  follower  which  is  removed  after  the 
driving  of  each  piece.  This,  however,  vitiates  the  fundamental 
idea  of  steel  sheet  piling.  If  it  is  necessary  to  splinter,  batter 
and  destroy  a  large  lot  of  timber  in  order  to  get  sheets  of  steel 
into  position,  the  question  arises,  why  is  the  steel  necessary,  and 
why  not  revert  to  our  original  wood  construction  ?  It  is  use- 
less to  use  material  too  light  for  work  that  engineering  calcula- 
tion finds  necessary  from  the  use  of  approved  formulas ;  one 
advantage  of  steel  is  that  it  can  be  furnished  in  any  weight  or 
thickness  desired. 

Steel  sheet  piling  should  be  braced  with  judgment,  and 
it  is  better  to  put  our  trust  in  good  strong  bracing  than  to  take 
chances  of  serious  failure,  not  because  the  sheet  piling  itself 
would  be  destroyed  by  almost  any  conceivable  failure,  but  be- 
cause of  the  delays  and  expenditures  incident  thereto  due  to  the 
lack  of  that  judgment  which  is  necessary  in  the  use  of  all  the 
materials  of  engineering  construction.  It  is  prettv  clearly  made 
out  that  under  ordinary  conditions  a  33  lb.  or  35  lb.  piling  can 
be  driven  through  almost  any  class  of  material  up  to  35  feet ; 
and  that  a  38  lb.  or  40  lb.  piling  can  be  driven  and  successfully 
withstand,  with  proper  interior  bracing,  up  to  50  feet.  It  has 
also  been  proven  by  experience  that  if  a  lighter  weight  material 
is  to  be  driven  to  these  depths,  it  can  only  be  done  at  the  risk 
of  failure,  or  by  the  use  of  such  an  amount  of  bracing  as  would 
not  be  economical.  Some  types  of  piling  can  be  used  with  per- 
fect success  for  light  work.  There  are  other  conditions  where 
the  heaviest,  strongest,  stiffest  material  is  required,  but  any  con- 
dition can  be  successfully  met  by  the  use  of  the  ordinary  form- 
ulas for  the  flexure  of  beams  taken  in  connection  with  the  prop- 
erties of  the  section  interlocked. 

The  strength  of  the  material   when   interlocked  in  position 
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may  be  different  from  its  strength  during  driving,  just  as  along 
the  lines  <;f  ordinary  building  construction  in  which  final  stresses 
may  vary  from  erection  stresses,  and  the  careful  engineer  will, 
therefore,  select  a  material  with  a  large  radius  of  gyration  and 
section  modulus  of  the  single  pile.  The  construction  of  the 
piling  should  be  such  as  to  properly  distribute  the  blow  of  the 
pile  driving  hammer;  and  if  material  is  to  be  pulled  and  re-used, 
the  tops  must  be  protected  from  battering.  This  point  is  illus- 
trated by  the  history  of  the  Friestedt  piling.  Under  the  difficult 
conditions  encountered  by  Mr.  Wm.  G.  Fargo  in  driving  piling 
for  the  Grand  Rapids  Muskegon  Dam  through  sand,  clay,  gravel, 
boulders,  etc.,  he  discovered  that  the  plain  channel  is  only  about 
one- fourth  as  strong  as  its  adjoining  member  with  two  zee  bars 
riveted  thereon.  Consequently,  he  took  the  next  step  forward, 
which  was  to  rivet  a  single  zee  bar  on  each  channel,  making 
both  pieces  approximately  of  the  same  strength.  This  made 
the  pile  more  free  to  move  in  the  interlock,  but  the  straightness 
of  alignment  was  interfered  with.  Moreover,  the  weight  of  the 
pile  driving  hammer  was  not  eciually  distributed  on  the  pile 
itself,  the  edge  carrying  the  zee  bar  being  more  able  to  resist 
the  blow.  The  addition  of  a  short  zee  bar  on  the  other  side, 
shown  in  the  symmetrical  interlock  type,  gives  a  section  that 
is  perfectly  symmetrical,  and  in  which  the  blow  of  the  pile  driv- 
ing hammer  is  equally  distributed  over  the  head  of  the  pile,  and 
in  which  a  high  degree  of  stiffness  under  driving  has  been  ob- 
tained. This  form  of  piling,  therefore,  probably  represents  the 
best  that  can  be  obtained  in  built-up  sections  for  heavy  driving. 

One  advantage  of  the  United  States  Steel  Sheet  Piling, 
covered  by  Samuel  K.  Behrend's  patent  Xo.  639,884,  issued 
December,  26th,  1889,  consists  in  the  fact  that  all  sections  are 
perfectly  symmetrical,  that  each  one  is  as  strong  as  the  other, 
and  that  the  interlock  is  practically  perfect.  Under  conditions 
of  unequally  distributed  earth  or  water  pressure  it  is  apparent 
that  distortion  in  the  alignment  will  naturally  tend  to  create 
tension  in  the  interlock,  and  that  there  should  be  sufficient  ma- 
terial here  to  take  care  of  all  such  stress.  Strength  in  the  inter- 
lock, stiffness  in  driving  and  strength  when  interlocked  are  re- 
quirements which  are  indispensable  in  the  use  of  steel  piling. 
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The  next  requirement  to  be  considered  is  that  of  economy, 
and  here  there  are  two  features  which  enter  into  the  discussion ; 
the  one,  that  of  direct  comparison  with  the  cost  of  wood ;  and 
the  other,  comparison  of  forms  of  steel  piling  among  themselves, 
some  forms  being'  more  economical  from  a  rolling  mill  stand- 
point than  others.  As  regards  the  first  point,  it  may  be  said 
that  owing  to  the  rapid  denudation  of  our  forests  and  the  ex- 
hausting of  resources  once  considered  inexhaustible,  the  element 
of  economy  is  not  so  much  a  question  as  when  the  use  of  steel 
sheet  piling  was  first  proposed.  At  the  close  of  1906  Hemlock 
lumber  cost  just  twice  what  it  did  in  1897;  White  Oak  39  per 
cent  more ;  White  Pine  88  per  cent  more ;  Yellow  Pine  78  per 
cent  more ;  Spruce  82  per  cent  more  ;  while  steel  has  only  ad- 
vanced 38  per  cent  above  the  prices  of  that  year  which  are  rec- 
ognized to-day  as  being  about  the  bare  cost  of  production.  If 
we  have  to  consider  the  first  cost  of  a  single  installation,  there- 
fore, our  figures  would  appear  to-day  50  per  cent  or  more  better 
than  when  the  originators  of  the  steel  piling  industry  first  began 
to  market  their  wares.  Since  steel  piling  has  been  placed  on 
the  market  its  increasing  use  in  all  types  of  structure  and  under 
varied  conditions  of  driving  demonstrates  that  its  simplicity, 
the  convenience  with  which  it  may  be  obtained,  its  watertight- 
ness  without  puddling,  the  ability  to  draw  and  to  reuse  it  re- 
peatedly have  made  it  more  economical  than  wood  in  ordinary 
cofifer  construction,  and  has  also  demonstrated  that  it  can  be 
economically  used  where  wood  is  absolutely  out  of  the  question. 

As  to  the  second  point,  the  economy  of  forms  of  steel  piling 
among  themselves,  it  may  be  said  briefly  that  that  piling  is  more 
economical  for  ordinary  purposes  whose  strength  is  high  in 
proportion  to  its  weight.  A  form  of  piling  which  requires  spe- 
cial rolling  mill  equipment,  and  whose  manufacture  is  attained 
only  at  a  high  rolling  cost,  is  obviously  barred  from  commercial 
uses.  The  fact  that  certain  forms  of  steel  piling  can  be  built 
up  from  structural  material  obtainable  from  any  of  our  good 
rolling  mills,  or  accessible  in  the  warehouses  scattered  over  our 
lands,  is  a  very  large  item  in  their  favor.  Intricate  interlocking 
systems,  dove  tailed  and  reversely  bent  forms  cannot  long  merit 
consideration. 
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The  economical  section  should  also  be  a  section  easy  to 
drive ;  looseness  in  the  interlock  is  here  indispensable ;  material 
should  go  down  easily,  should  be  drawn  easily ;  and  there  are 
sections  illustrated  in  the  cuts  which  have  been  rolled  and  put 
on  the  market,  but  have  fallen  by  the  wayside  by  reason  of 
failure  to  meet  this  necessary  condition. 

The  next  requirement  to  be  considered  for  si;baqueous  foun- 
dation work  especially  is  its  watertightness.  In  the  wooden 
cofferdam,  as  is  well  known,  it  is  almost  impossible  to  attain 
this  feature,  and  it  is  by  reason  of  this  difficulty,  in  part,  that 
the  wooden  cofiferdam  has  to  be  constructed  with  double  walls 
puddled  between.  It  is  very  apparent  that  if  one  of  these  walls 
may  be  eliminated  by  the  use  of  steel,  a  great  gain  in  economy 
of  construction  has  been  accomplished.  The  best  types  of  steel 
sheet  piling  are  practically  waterproof  under  ordinary  conditions 
of  driving.  The  Friestedt  Interlock  Channel  Bar  Piling  resists 
water  pressure  remarkably  well,  the  fine  particles  of  silt,  gravel, 
etc.,  which  are  carried  into  the  interlock  forming  a  water  seal; 
and  if,  perchance,  on  unwatering  leaks  should  develop,  they 
may  very  easily  be  stopped  by  the  application  of  silt  to  the  out- 
side surface  or  by  the  use  of  oakum  or  other  packing  material 
on  the  inside.  United  States  Steel  Sheet  Piling  is  practically 
watertight  also ;  it  can  be  made  completely  so  by  the  driving 
down  with  the  piling  of  wooden  packing  strips  in  the  interlock ; 
these  wooden  packing  strips  swell  under  water,  thus  effectually 
sealing  the  opening.  It  might  be  supposed  that  the  driving  of 
thicse  wooden  packing  strips  would  make  the  material  go  down 
with  more  difficulty ;  this,  however,  is  not  the  case,  as  the  wood 
acts  more  or  less  in  the  same  way  as  a  lubricant. 

Steel  sheet  piling  is  driven  just  as  wooden  sheet  piling, 
with  a  drop  hammer  or  with  the  ordinary  pile  driving  steam 
hammers,  the  only  additional  equipment  necessary  being  the 
use  of  a  special  follower  cap  to  go  down  with  the  piling  to  pre- 
vent ils  toDs  from  being  battered.  When  the  piling  is  to  remain 
ii!  permanent  position,  this  is  not  necessary,  though  its  use  may 
be  desirable  in  view  of  the  fact  that  the  material  encountered 
n-!.ay  require  occasional  piles  to  be  pulled  and  re-driven.  Photo- 
grajih   Xo.   34  shows  a  pile  driving  hammer  and  cushion  hood 
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used  in  the  driving  of  12"  40  lb.  United  States  Steel  Sheet  Piling 
at  Dam  No.  3.  Allegheny  River. 

The  steel  piling  must  be  reliable.  The  contractor  who  buys 
it  as  part  of  his  regular  equipment  must  statisfy  himself  in  its 
puchase  just  as  he  uses  that  ordinary  care  in  the  purchase  of 
any  other  tool.  The  ideal  piling  for  his  i)urposes  is  economical 
fiom  the  standpoint  of  manufacture,  is  easy  to  drive,  is  stiff 
in  the  driving,  is  easy  to  pull,  and  when  driven  is  perfectly 
watertight.  Whether  or  not  any  piling  under  consideration 
meets  these  requirements  can  be  decided  from  the  experience 
of  their  users,  for  reliability  is  a  result  of  experience,  not  of 
theoretical  considerations,  and  reliability  is  also  a  criterion  of 
fitness.  We  have  seen  that  wooden  sheet  piling  has  proved  its 
unreliability  under  any  but  the  most  favorable  conditions ;  we 
have  seen  that  cast  iron  sheet  piling  proved  itself  a  failure  under 
conditions  of  use  in  England  ;  we  have  seen  that  steel  coffer- 
dams of  fabricated  boiler  plate  construction,  such  as  used  in 
the  Firth  of  Forth  bridge,  are  only  economical  when  becoming 
part  of  the  structure.  Can  we  say  to-day  that  steel  sheet  piling 
is  a  reliable  tool,  and  if  reliable,  which  one  of  the  forms  dis- 
cussed have  the  highest  claims  for  consideration  ? 

A  small  quantity  of  piling  has  been  manufactured  and  driven 
by  George  W.  Jackson,  Inc.,  under  the  Simon  patent  for  use  in 
the  contracting  operations  of  this  firm,  but  it  is  only  fair  to  say, 
however,  that  up  to  the  present  time  the  only  types  which  have 
reallv  been  tried  out  in  all  classes  of  construction  and  under 
the  most  favorable,  as  well  as  the  most  unfavorable,  conditions 
of  driving  have  been  Friestedt  Interlocking  Channel  Bar  Piling 
and  the  United  States  Steel  Sheet  Piling. 

The  first  Friestedt  Interlocking  Channel  Bar  Piling  was 
driven  in  October,  1902,  and  previous  to  January  ist,  1907, 
some  10,000  or  12.000  tons  of  it  were  in  successful  use.  2,941 
tons  of  it  were  sold  during  the  year  1907.  United  States  Steel 
Sheet  Piling  was  first  successfully  rolled  on  December  23rd, 
1904,  and  the  record  of  its  sales  is  a  record  of  the  growth  of 
the  steel  piling  industry  as  well  as  of  the  utility  of  the  tool  in 
question : 
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1904 80   tons 

1905 1.152     " 

1906 3.971     " 

1907 9.389     " 

It  might  be  interesting"  to  note  the  types  of  construction 
in  which  this  piHng  has  been  used — circular  walls,  cofferdams, 
core  walls  for  dams,  crib  construction,  culverts,  building  founda- 
tions, foundry  curbing,  loading  slip,  dock  reinforcement,  reser- 
voirs, retaining  walls,  sea  walls,  sewers  and  sub-ways. 

The  distribution  of  the  tonnage  sold  during  1907  is  proof 
of  the  possibilities  and  capabilities  of  this  class  of  tools.  138 
rons  went  to  Canada  for  cofferdam  construction  and  lock  work. 
128  tons  to  Cape  Town,  South  Africa,  for  temporary  trench 
work  in  connection  with  the  Selborne  Dry  Dock  at  Simonstown. 
90  tons  to  Mexico.  653  tons  to  Brazil.  446  tons  to  the  ]\Iuni- 
cipality  of  Singapore,  Straits  Settlement,  for  construction  of 
the  Kalang"  reservoir,  steel  piling  being  chosen  for  the  purpose 
pfter  very  careful  tests  with  other  material.  207  tons  to  Eng- 
land for  the  re-construction,  principally,  of  the  Buccleuch  Dock, 
Barrow-in-Furness.  138  tons  to  the  Argentine  Government. 
286  tons  to  the  railroad  controlling  bureau  of  Corea  at  Che- 
mulpo. Wdiile  1,203  tons  were  used  in  the  various  reclamation 
projects  and  river  and  harbor  improvements  of  the  United 
States  Government,  which  is  in  itself  a  sufficient  commendation 
of  the  usefulness  of  the  tools  in  question.  It  may  also  be  men- 
tioned as  a  matter  of  interest  that  in  1908  233  tons  of  United 
States  Steel  Piling  were  sold  to  the  Mexican  Government  for 
use  in  the  construction  of  the  Independence  ^lonument.  City  of 
Mexico ;  wdiile  a  considerable  tonnage  has  been  purchased  by 
the  Isthmian  Canal  Commission  for  cofferdam  work  in  the 
canal  zone. 

The  illustrations  of  its  use  which  we  have  now  to  present 
are  but  samples  of  the  large  number  available  for  that  purpose, 
and  the  usefulness  of  steel  sheet  piling  as  a  part  of  the  contrac- 
tor's regular  equipment  is  thereby  abundantly  demonstrated. 

Figure  9  shows  United  States  Steel  Sheet  Piling  coffer- 
dam used  at  the  Pennsylvania  Department,  National  Tube  Com- 


o 
m 

cJ' 

bJ3 


r  S 


o 


'CD    rt 

J  5 


m^ 


«     O 


(ii 


it; 
o 
u 


fc 


230  Proceedings  Railway  Club  of  Pittsburgh. 

pany,  22nd  Street,  City.  It  is  for  the  construction  of  a  river 
retaining  wall.  The  12"  35  lb.  sections  were  used  in  18  and 
24  foot  lengths,  and  were  pulled  and  re-driven  eight  and  four 
times  respectively.  A  3000  lb.  steam  hammer  drove  a  maximum 
of  102  pieces  a  day.  Material  in  the  river  bed  contained  suf- 
ficient loose  sand  and  gravel  to  make  the  cofiferdam  practically 
watertight  without  packing   strips. 

Figure  10  shows  the  general  arrangement  of  a  set  of  steel 
cofferdams  used  in  the  construction  of  the  X^orfolk  &  Western 
Railway  bridge  over  the  Scioto  River  near  Chillicothe,  Ohio ; 
while  Photograph  Xo.  4  show^s  the  detail  of  one  of  the  cofifer- 
dams,  the  tightness  of  which  is  to  be  seen  in  the  dryness  of  the 
material  around  the  workman's  feet.  This  same  cofferdam  is 
an  illustration  of  the  economy  of  this  material  as  compared  with 
wood.  Twenty  years  ago  the  contract  cost  of  wood  cofferdams 
for  the  old  bridge,  about  300  feet  away,  was  $452.50  per  struc- 
ture, equivalent  to-day  to  about  $638.00  on  account  of  the  in- 
creased cost  of  lumber.  The  steel  piling  was  purchased  for  one 
cofferdam  and  re-used  five  times,  and  it  made  the  cost  per  cof- 
ferdam, on  the  basis  of  usual  values  for  steel  scrap,  $396.00 
each.  As  a  matter  of  fact,  this  piling  was  later  used  by  the 
F)altimore  &  Ohio  Railroad  Company  in  building  another  struc- 
ture. 

Photograph  Xo.  79  show^s  Friestedt  Steel  Piling  used  in 
the  construction  of  cofferdam  for  the  Missouri,  Kansas  &  Texas 
Railway  at  Eufaula,  Indian  Territory. 

Photograph  Xo.  156  shows  part  of  an  installation  of  176 
tons  of  12"  40  lb.  United  States  Steel  Sheet  Piling  used  to  form 
a  cofferdam  for  the  Southern  Wisconsin  Power  Company  at 
Kilbourne,  Wisconsin;  while  Photograph  X^o.  157  shows  the 
driving  arrangements.  Sections  were  driven  by  a  one  ton  drop 
hammer  at  a  cost  of  about  10  cents  per  foot.  X'^o  packing  strips 
were  used,  and  a  1400  gallon  centrifugal  pump  kept  the  exca- 
vation dry. 

Photograph  Xo.  170  shows  United  States  Steel  Sheet  Piling 
driven  to  form  a  cofferdam  for  the  United  States  Reclamation 
Dam  at  Whalen,  Wyoming;  and  it  may  be  said  here  that  the 
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United  States  Reclamation  Service  has  used  both  forms  of  steel 
sheet  piling  in  numerous  installations ;  at  Belle  Fourche,  South 
Dakota ;  the  Avalon  Dam,  Carlsbad,  New  Mexico ;  the  Truckee- 
Carson  Dam,  Derby,  Nevada,  etc. 

Figure  11  shows  two  of  the  nine  piers  for  the  new  bridge 
being  built  by  the  Chicago  &  Northwestern  Railroad  across  the 
Mississippi  River  at  Clinton,  Iowa,  in  which  1,160  tons  of  United 
States  Steel  Sheet  Piling,  12"  40  lbs.,  were  used  in  30  and  40 
foot  lengths  to  form  cofferdams  14  feet  wide  by  60  feet  long. 
Material  was  bought  for  three  cofferdams  only ;  the  piling  was 
pulled  and  re-driven  twice  each  for  the  remainder  at  an  average 
cost  of  about  18  cents  per  foot.  In  the  near  pier  it  will  be 
noted  that  two  lines  of  steel  piling  has  been  used  after  the  fash- 
ion of  ordinary  wooden  cofferdam  construction.  The  engineers 
speedily  found,  however,  that  a  single  wall  of  steel  piling  was 
amply  sufficient,  and  that  the  few  leaks  could  easily  be  taken 
care  of  by  a  500  gallon  Centrifugal  pump. 

Figure  12  shows  one  of  five  cofferdams  constructed  for 
the  new  city  bridge  at  Peoria,  Illinois,  by  the  ^Vlarsh  Bridge 
Company.  The  cofferdams  were  42  x  ^2  feet,  and  130  tons  of 
Friestedt  Piling  was  furnished  in  30  ft.  lengths  for  one  struc- 
ture. It  was  pulled  and  re-driven  five  times,  and  it  is  interest- 
ing to  note  that  the  material  in  cjuestion  was  purchased  second- 
hand from  another  contractor  who  had  already  used  it  twice 
previously.  Cost  of  driving  was  about  14^  cents  per  foo't,  and 
the  few  leaks  were  taken  care  of  with  a  500  gallon  pump. 

Photograph  No.  35  shows  part  of  a  cofferdam  for  Lock 
No.  I  on  the  Lachine  Canal,  near  Montreal,  Canada,  and  it  will 
be  noted  how  well  the  piling  has  withstood  the  process  of  driving. 

Photograph  No.  163  illustrates  an  intake  constructed  by 
the  Wickwire  Steel  Companv  at  Rattlesnake  Island,  Niagara 
River.  ^Material  was  driven  without  packing  strips,  but  was 
caulked  by  back  filling.  It  will  be  re-used  six  or  eight  times 
in  digging  trench  for  water  main  700  feet  long.  This  was  12" 
35  lb.  United  States  Steel  Sheet  Piling  16  feet  long. 

These  are  all  illustrations  of  installations  in  which  steel 
has  replaced  wooden  sheet  piling. 


Fig.   14 — Dam  for  Berrien   Springs   Power  Company,  Berrien  Springs, 
Mich.     General  View. 
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With  Figure  13  we  pass  to  a  different  line  of  structures, 
viz.,  the  construction  of  a  permanent  core  wall  for  earth  filled 
dams.  This  type  of  dam  is  itself  recent,  and  steel  sheet  piling 
is  proving  itself  invaluable  for  the  purpose  intended.  The 
photograph  shows  a  general  view  of  the  dam  at  Berrien  Springs 
Power  &  Electric  Company  at  Berrien  Springs,  ]\Iich.,  where 
about  30  feet  of  excavation  and  concrete  was  saved  by  the 
use  of  Friestdet  Interlocking  Channel  Bar  Piling,  at  a  driving 
cost  of  from  7^4  cents  to  20  cents  per  foot.  The  driving  in 
this  instance  was  through  sand,  gravel  and  boulders  in  an  eroded 
river  vallev  under  Cjuite  difficult  conditions.  The  tops  of  the 
piling  appear  a  little  bit  battered,  which  could  have  been  pre- 
vented bv  the  use  of  a  single  short  zee  provided  in  the  sym- 
metrical interlock  type  of  steel  piling.  As  this  material  re- 
mained permanently  in  position,  and  was,  therefore,  not  to  be 
pulled,  the  battering  of  the  tops  made  no  material  difference. 

Figure  14  is  a  general  view  of  the  same  structure  showing 
steel  reinforcing  bars  in  place,  the  forms  for  concreting  and 
the  service  tracks  on  the  trestle  overhead. 

Figure  15  shows  a  steel  core  wall  for  the  dam  of  the  Watab 
Pulp  &  Paper  Company  at  Sartell,  Minn.,  and  the  regularity 
of  driving  is  plainly  apparent.  The  steel  piling  in  question  was 
first  used  in  the  construction  of  the  cofferdams  for  the  river 
portion  of  the  walls,  and  afterwards  placed  in  permanent  posi- 
tion as  shown.  It  may  be  noted  that  the  steel  piling  was  pulled 
and  re-driven  in  freezing  February  weather  with  the  thermo- 
meter 30  degrees  below  zero. 

Photograph  Xo.  32  gives  a  set  of  views  of  Dam  Xo.  2 
at  Aspinwall,  Pa.  It  will  be  recalled  that  in  January,  1907,  both 
dams  Xo.  2  and  Xo.  3  were  undermined  by  the  high  waters, 
and  that  at  Dam  Xo.  3  especially  the  banks  were  also  under- 
mined, houses  and  railroad  tracks  carried  off  and  the  dams 
seriously  damaged,  partly  due  to  the  use  of  dynamite  to  prevent 
further  damage  to  the  banks  and  the  property  thereon.  Steel 
sheet  piling  was  driven  along  the  upper  face  of  the  dam  and 
along  the  faces  of  the  wing  wall  to  prevent  further  underscour. 

Photograph   Xo.  28  shows  Dam  Xo.   3  with  the  piling  in 
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Fig.   17 — Tribune   Building,   New  York  City.     Permanent   Steel   Piling 

Retaining    Wall. 
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position  for  the  revetment  of  the  river  banks,  the  space  between 
the  Hne  of  piling  and  the  shore  being  filled  with  stone  and  riprap 
for  permanent  protection. 

A\'ith  Figure  16  we  reach  another  class  of  structures,  viz., 
retaining  walls,  and  we  have  here  12"  35  lb.  United  States  Steel 
Piling  holding  back  the  lateral  pressure  of  the  street  during 
the  excavation  for  the  Trinity  Building  in  New  York  City. 
Those  who  are  familiar  with  operations  of  this  sort  will  notice 
that  the  amount  of  bracing  required  and  the  size  of  timbers 
is  much  less  than  in  wood  construction  for  the  same  purpose. 

Figure  17  shows  similar  construction  in  the  preparation 
of  the  foundations  for  the  new  Tribune  Building,  New  York 
City.  It  will  be  noted  that  12"  United  States  Piling  was  driven 
very  close  to  the  wall,  and  that  the  space  between  the  piling  and 
the  old  building  was  filled  with  concrete.  These  sections  were 
put  down  on  an  average  of  about  2j/  minutes. 

In  Photograph  No.  43  we  have  a  view  of  the  bottom  of 
retaining  wall  at  the  new  Hofifman  House,  New  York  City, 
where  Friestcdt  Piling  was  driven  in  15  ft.  to  25  ft.  lengths 
to  hold  the  foundation  of  the  old  portions  and  as  caissons  for 
the  new  piers.  The  driving  was  very  severe,  through  boulders 
and  other  heavy  material.  The  boulder  shown  in  the  left  of 
the  picture  has  been  chipped  oft'  by  one  of  the  piling  sections. 
This  installation  is  particularly  interesting  by  reason  of  the 
fact  that  it  was  necessary  to  maintain  an  uniform  level  at  the 
tops  of  the  piling,  and  they  were,  therefore,  burnt  oft'  by  the 
use  of   electricity. 

Photograph  No.  148  shows  steel  piling  used  in  the  con- 
struction of  a  loading  slip  at  Inglis,  Florida,  for  the  Dunnellon 
Phosphate  Company.  The  two  lines  of  piling  were  126  feet 
long  and  40  feet  apart,  and  were  driven  with  a  1500  lb.  drop 
hammer. 

Photograph  Xo.  150  gives  a  nearer  view  of  the  right  hand 
side  of  this  slip,  while  Figure  18  shows  the  left  hand  side  with 
a  part  of  the  piling  painted.  It  is  to  be  noted  that  while  the 
clip  form  of  steel  piling  is  only  suitable  for  light  driving,  it 
was  quite  successfully  used  in  this  particular  installation. 
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Fig.    19 — Nottingham    Colliery,    Lehigh    &   Wilkes-Barre    Coal    Com- 
pany.    Circular  Steel  Piling  Pump-Well. 
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If  steel  sheet  piling  can  be  made  watertight  from  the  in- 
filtration of  water  on  the  outside,  it  is  apparent  that  it  may 
also  be  made  to  hold  water  on  the  inside,  and  Figure  19  illus- 
trates a  circular  pump-well  in  the  Nottingham  Colliery  of  the 
Lehigh  &  Wilkes-Barre  Coal  Company  at  Plymouth,  Pa.  It 
is  6  feet  in  diameter  and  22  feet  deep,  composed  of  12"  35  lb. 
United  States  Steel  Sheet  Piling  sections  which  were  driven 
with  a  drop  hammer  at  a  cost  of  about  15  cents  per  square 
foot.  The  band  around  the  top  was  put  on  as  an  additional 
precaution,  but  has  been  found  unnecessary  in  service. 

With  Photograph  Xo.  74  we  reach  steel  sheet  piling  used 
for  the  building  of  foundation  piers  at  the  Marshall  Field  & 
Company's  warehouse,  Chicago,  111.  The  Friestedt  type  of 
piling  was  used,  with  corners  of  special  construction  in  order 
to  secure  the  desired  dimensions,  and  it  is  apparent  at  a  glance 
that  in  case  of  multiple  piers  ordinarily  found  in  building,  the 
economy  of   steel   is  beyond  cjuestion. 

Figure  20  shows  a  caisson  sunk  30  feet  under  the  east 
end  of  the  Pennsylvania  Railroad  tunnel  at  Jersey  City  in  order 
to  construct  elevator  shafts  in  the  North  River  tunnel  of  the 
Hudson  Company.  Steel  piling  was  driven  in  a  very  limited 
space   without   interfering  with  the  traffic  above. 

Photograph  No.  71  shows  an  open  portion  of  the  same 
job,  illustrating  more  clearly  the  bracing  of  this  class  of  con- 
struction. It  may  be  said,  however,  that  the  amount  of  bracing 
could  have  been  very  much  reduced. 

In  Photograph  No.  68  is  seen  a  quantity  of  steel  sheet 
piling  driven  to  form  a  screen  wall  for  the  Edison  Power  Com- 
pany at  201  St  Street  and  Harlem  River,  New  York  City.  This 
is  interesting  in  showing  graphically  the  battering  of  the  tops 
of  a  number  of  wooden  piles  driven  just  outside  this  structure 
as  compared  with  the  neat  condition  of  the  steel  piling  itself. 

What  becomes  of  the  tools  when  they  have  served  their 
purpose  and  the  contractor  no  longer  needs  them  ?  Photograph 
No.  196  shows  that  the  only  end  of  wooden  sheet  piling  when 
it  has  passed  through  one  or  two  installations  is  entire  destruc- 
tion.    In  Photograph  No.  46  we  see  steel  sheet  piling  after  it 
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has  successfully  served  its  purpose,  after  it  has  been  battered 
and  bruised  and  distorted  so  as  no  longer  to  be  available  for 
use  or  resale  as  structural  material,  on  its  way  back  to  the  open 
hearth  furnace  to  be  remelted  and  to  go  through  a  process  of 
transformation  from  which  it  may  emerge  again  and  again 
to  be  of  repeated  service  to  man  in  the  construction  of  the 
highest  products  of  the  most  advanced  civilization. 

This  paper  has  been  devoted  exclusively  to  new  uses  for 
steel,  primarily  in  subaqueaus  foundation  structures.  There 
has  come  recently  another  very  important  new  use  for  steel  in 
the  replacement  of  wood  in  mine  operations,  and  if  it  is  the 
pleasure  of  the  Railway  Club  of  Pittsburgh  to  hear  a  discus- 
sion along  this  line  of  commercial  attainment,  the  speaker  will 
be  glad  to  enter  upon  it  at  some  later  convenient  season. 

Note. — The  lecture  was  illustrated  by  lantern  slides  ;  only 
part  of  the  photographs  are  reproduced. 

MCE  PRESIDEXT:  The  subject  is  now  open  for  discus- 
sion. There  may  be  some  engineers  in  the  room  who  would  like 
to  ask  some  cjuestions,  and  I  am  sure  the  speaker  will  be  glad 
to  answer  any  questions  that  may  be  jnit  to  him. 

Mr.  Whited  is  in  the  room,  may  be  hear  from  him? 

MR.  WILLIS  WHITED:  There  are  many  ways  in  sub- 
aqueous work  -where  timber  is  hardly  applicable.  It  is  rather 
uncertain  in  its  use.  In  driving  sheet  piling,  if  there  are  bould- 
ers or  hard  gravel  or  hardpan  or  anything  of  that  kind,  the 
piles  are  apt  to  be  broken  in  driving,  and  then  the  next  one 
does  not  go  where  you  want  it.  Another  advantage  of  steel 
sheet  piling  is  that  it  can  be  driven  through  material  that  noth- 
ing else  can  be  driven  through,  and  it  can  be  driven  to  a  depth 
sufificient  to  shut  off  the  inflow  of  water  from  an  excavation. 
For  instance,  on  the  Monongahela  River  there  is  a  layer  some 
34'  thick  just  overlying  the  shale  that  is  as  hard  as  any  gravel. 
It  is  almost  impossible  to  drive  good  sheet  piling  through,  but 
steel  sheet  piling  can  be  driven  right  through  into  the  shale 
and  cut  off  almost  all  the  leakage  into  the  dam,  so  that  it  is 
quite  possible  to  lay  concrete  dry  in  the  bed  of  the  river — or 
practically  dry.     And  that  has  actually  been  done  on  the  shore 
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of  the  Monongahela  River  at  the  Pennsylvania  Tube  Works  by 
the  Dravo  Contracting  Company.  They  are  using  a  great  deal 
of  this  United  States  sheet  piling.  It  is  quite  expensive,  and 
if  there  are  only  one  or  two  piers  to  put  in,  or  one  or  two  pieces 
of  work,  so  you  can  only  use  it  once  or  twice,  it  hardly  pays 
to  use  it  unless  you  can  sell  it  again  for  somewhere  near  what 
it  costs.  But  if  you  have  a  chance  to  use  it  several  times  over 
it  is  a  good  deal  cheaper  than  wood  and  far  more  reliable  and 
much  more  economical.  I  would  like  to  ask  the  speaker  about 
how  nuich  the  material  costs  ? 

iAIR.  WOODWORTH:  The  price  is  somewhere  along  2c 
or  2   i-io. 

AIR.  WHITED:  I  have  never  used  any  of  this  in  any 
of  my  work,  but  I  have  seen  it  used  by  my  neighbors,  so  to 
speak,  and  they  like  it  very  much  indeed.  As  I  understand  it, 
with  ordinary  care  in  driving,  the  waste  is  something  like  5 
or  6  or  possibly  10%,  according  to  the  bottom  you  have  got 
to  drive  in  and  the  general  difficulty  of  the  work.  On  quite  dif- 
ficult work  it  is  not  over  5  or  10%.  Of  course,  if  it  costs  2c 
or  2V4  per  pound  delivered,  the  scrap  is  worth  something  when 
you  have  no  further  use  for  it ;  but  it  is  very  seldom  spoiled 
so  that  it  cannot  be  used  again. 

MR.  J.  C.  WARNE:  In  thinking  over  this  subject  some 
of  us  remember  a  lecture  some  years  ago  on  a  reinforced  con- 
crete piling  to  take  the  place  of  wood  I  do  not  think  the 
speaker  touched  upon  that  form  of  piling  at  all.  I  would  like 
to  know  if  that  has  ever  been  brought  to  a  satisfactory  issue 
or  used  extensively.     At  that  time  it  seemed  to  be  a  good  thing. 

MR.  WOODWORTH:  The  speaker  did  not,  of  course, 
touch  on  all  the  attempts  that  have  been  made  in  piling.  A 
concrete  pile  is  very  successfully  driven  in  the  round  form,  a 
number  of  forms  of  which  are  on  the  market.  It  has  also  been 
driven  to  some  extent  in  the  reinforced  concrete  type  more  in 
the  line  of  sheet  piling. 

MR.  WARNE :  Do  you  know  to  what  extent  it  has  been 
used  ? 
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MR.  WOODWORTH :    I  could  not  say  positively. 

MR.  WHITED :  Re-inforced  concrete  piling  is  a  material 
that  is  not  so  well  adapted  to  sheet  piling,  but  it  is  used  for 
ordinary  piling  quite  extensively,  as  I  have  been  informed.  In 
fact,  Mr.  Cummings,  one  of  our  townsmen,  told  me  of  piling 
that  he  drove  at  Newport  News  in  some  harbor  work,  where 
he  drove  the  piling  right  straight  down  just  the  same  as  you 
would  wooden  piling.  The  reinforced  concrete  piling  has  been 
used  a  great  deal,  but  it  has  always  been  customary  to  make 
a  pack  of  sand  cushion  or  timber  cushion  to  prevent  battering 
the  concrete,  but  he  used  it  without  any  cushion.  And  it  drove 
just  as  well  as  wood,  and  drove  in  some  soil  where  perhaps 
wood  would  not  go.  It  is  considerably  more  expensive  than 
wood,  so  that  it  is  perhaps  not  worth  while  to  use  it  except  in 
cases  where  the  mould  is  very  heavy  and  where  it  would  decay. 

There  is  another  type  of  sheet  piling  that  I  have  seen  illus- 
trated that  the  speaker  did  not  mention  at  all.  The  only  case 
I  saw  it  mentioned  was  in  a  German  periodical.  It  was  just 
simple  I  beams.  One  I  beam  would  be  driven  with  its  web  at 
right  angles  with  the  wall,  and  the  other  would  be  of  such  size 
that  the  flange  would  fit  in  between  the  flanges  of  the  first 
beam,  one  driven  at  right  angles  with  the  other.  They  would 
alternate  that  way.  a  series  of  ordinary  I  beams  right  along. 
I  do  not  see  why  it  would  not  be  quite  a  success. 

MR.  WOODWORTH:  I  think  I  referred  to  that  type 
of  I  beam  piling.  You  will  find  it  in  the  Proceedings  of  the 
Engineers'  Society  to  which  I  referred,  and  I  think  it  is  shown 
on  one  of  the  slides  tonight.  There  are  two  forms  in  which 
the  I  beam  piling  has  been  used.  It  has  been  used  by  George 
W.  lackson  in  Chicago  in  the  construction  of  a  piece  of  foun- 
dation work  under  the  patents  of  Manley  W.  Cluxton.  It  con- 
sists of  a  single  I  beam  in  its  simplest  form  with  a  wrought 
steel  cli]:)  to  hold  the  adjoining  I  beam  in  position.  I  understand 
that  installation  is  quite  successful.  There  is  a  difficulty  which 
I  see  in  the  use  of  the  I  beam  piling.  Where  the  I  beams  are 
butted  one  against  the  other  there  is  not  formed  a  perfect  inter- 
lock, and  under  ordinary  rolling  conditions  it  would  be  prac- 
tically  impossible   to   get  the  two  beams   down  without   leaving 
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some  opening;  between  them.  It  would  therefore  be  very  hard 
to  maintain  a  water  proof  wall  under  water  pressure.  It  might 
be  prettv  hard  to  keep  out  fine  sand  under  quicksand  conditions. 
I  do  not  think  those  were  encountered  in  the  Chicago  work.  I 
think  that  is  the  only  place  in  which  that  type  has  been  used. 

AIR.  WIIITED:  The  I  beams  I  spoke  of  were  difl:'erent 
frc  r.i  what  Mr.  Woodworth  speaks  of.  The  only  place  I  ever 
heard  of  them  being'  used  was  in  Germany.  Just  plain  I  beams 
without  any  clips  whatever.  One  I  beam  was  driven  with  its 
web  at  right  angles  with  the  pressure  and  another  with  its  web 
parallel  with  the  pressure.  It  was  a  rather  small  I  beam  driven 
with  web  at  right  angles  to  the  pressure,  and  on  the  ne.xt  one 
the  flange  was  wide  enough  that  it  just  fit  in.  It  is  not  quite 
so  near  watertight  as  the  others,  but  it  is  cheaper  and  is  a  little 
stififer  if  you  have  quite  a  long  span.  I  do  not  know  that  it  is 
any  better,  but  it  is  a  thing  that  can  be  used  in  an  emergency, 
and  I  do  not  think  there  is  any  patent  on  it. 

MCE  PRESIDENT:  Mr.  Woodworth,  is  there  anything 
further  you  would  care  to  say,  in  closing  the  discussion? 

MR.  WOODWORTH:    No,  I  think  not. 

MR.  F.  T.  HYNDMAN  :  I  move  a  vote  of  thanks  to  Mr. 
Woodworth  for  his  very  interesting  and  able  paper. 

The  motion,  being  duly  seconded,  was  carried  unanimously. 

MCE  PRESIDENT:  Air.  W^oodworth,  you  have  the 
thanks  of  the  Club  for  your  paper. 

AIR.  WOODWORTH  :  I  thank  the  Railway  Club  for  the 
opportunitv  of  speaking  to  them. 

MCE  PRESIDENT:  On  account  of  the  death  of  our 
President,  it  has  been  decided  to  dispense  with  the  luncheon 
feature   this   evening. 

ON   MOTION,  Adjourned. 


Tn  mcttioriatti 


HALL  WILSON  WATTS 


BY  THE  WILL  OF  GOD,  HALL  WILSON  WATTS  DIED 

APRIL   14th,    1908,   AT  THE  ALLEGHENY 

GENERAL  HOSPITAL. 

Hall  Wilson  Watts  was  born  September  26th,  1850,  in 
Allegheny,  Pa.,  at  which  place  he  received  his  education,  grad- 
uating from  the  PubHc  School  with  honors.  After  leaving 
school,  he  served  his  full  apprenticeship  as  a  carpenter,  and  in 
the  year  1876  he  entered  the  services  of  the  Jones  &  Laughlin 
Steel  Company  in  charge  of  the  ore  transfer  at  Manchester, 
where  the  ore  for  the  blast  furnaces  was  then  unloaded  from 
cars  into  barges  and  transferred  via  Ohio  and  Monongahela 
Rivers  to  the  Eliza  Furnaces,  and  later  from  30th  Street, 
P.  &  L.  E.  R.  R. 

In  1886  a  charter  was  granted  the  Monongahela  Connect- 
ing Railroad  Company,  and  Mr.  Watts  was  appointed  Agent 
for  the  Company,  which  position  he  held,  in  addition  to  duties 
of  Master  Car  Builder,  until  his  death. 

He  became  a  Charter  Member  of  the  Railway  Club  of 
Pittsburgh  November,  1901,  in  which  he  served  as  a  member 
of  nearly  all  of  its  important  committees,  and  in  October, 
1907,   was  unanimously  elected  President  of  the   Club. 

Mr.  Watts  was  a  man  beloved  by  his  employees  and  busi- 
ness  associates,  and   greatly  respected   by  his  employers. 

He  was  active  in  church  work,  having  been  an  elder  in 
the  Presbyterian  Church,  and  Superintendent  of  the  Sunday 
School  for  a  number  of  years. 

The  various  organizations  with  which  he  was  connected 
have  met  with  an  inestimable  loss,  as  his  advice  was  sought 
for   on   all    occasions. 

We  extend  to  his  family  our  sincere  sympathy,  and,  be  it 

Resolved,  That  these  expressions  of  our  loss  and  sym- 
pathy be  spread  on  the  minutes  of  the  Railway  Club  of  Pitts- 
burgh, and  a  copy  sent  to  the  family  of  our  deceased  Presi- 
dent. 

FRANK   McCUNE, 

L.   H.   TURNER, 
F.    H.    STARK, 

Committee. 


Tn  mcinoriditi 


RICHARD  S.  MERCER 


The  undersigned,  members  of  the  Committee  appointed  to 
draft  a  suitable  expression  of  the  sentiments  of  the  Railway 
Club  of  Pittsburgh  regarding  the  death  of  Mr.  Richard  S. 
Mercer,  a  member  of  the  Club,  respectfully  suggest  that  the 
following  Memorial  Minute  be  spread  upon  the  records  of 
the  Club: 

MR.  RICHARD  S.  MERCER,  who  died 
on  February  23rd,  1908,  was  long  an  honored 
member  of  the  Railway  Club  of  Pittsburgh, 
and  was  possessed  of  such  admirable  traits  of 
character  as  won  for  him  the  warm,  friendly 
regard  of  his  associates.  He  was  a  man  of 
engaging  personality,  bright  intellect  and  affa- 
ble demeanor.  His  demise  is  deeply  mourned 
by  a  large  circle  of  friends,  and  the  Railway 
Club  of  Pittsburgh  hereby  records  its  keen 
sense  of  bereavement  in  his  death  and  extends 
its    sincere    sympathy    to    his    afflicted    family. 

GEORGE  A.  POST,    _ 
D.  M.  BRADY, 
F.  W.  SARGENT, 

Committee. 
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ESTABLISHED 
1891 


EDWARD  KERR,  President. 
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Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PITT  COUPLER 

The  latest  up-to-date  coupler  of  the  M.  C.  B, 
type  in  which  arc  combined  ^^'iththc  simplicity 
of  the  Janney  Coupler  the  up-to-date  features 
of  a  "Lock-Set"  and  "Knuckle-Opener". 
Complies  with  ail  the  requirements  of  the 
M.  C.  B.  Association  and  of  the  Safety 
Appliance  Law 


MANUFACTURED  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of  the 

PiNTSCH    SySTEM 

under  all   condi- 
tions of  service 


PINTSCR 


LMHT 


Latest  Mantle  LAMP  Type  N?3500 

'HourlyConsuniption  2.12  Cubic  Ft" 
"Gandle  Power  99.5" 
J. G,  Denton   Professor 
Engineering  Practice, 
Stevens  Institute, Hoboken.N.J. 
COST  UPER  HOUR. 
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NEW  YORK, N.Y. 


LATROBE  STEEL  &  COUPLER  CO. 

MANUFACTURERS  OF 

LATROBE,   MELROSE  &  CHICAGO  ALL-STEEL 
COUPLERS  &  STEEL  CASTINGS. 


WORKS; 
MELROSE  PARK,  ILLS. 


MAIN  OFFICE: 
1200  Girard  BIdg.,  PHILADELPHIA 


Branch  Office:     1720  O.d  Colony  BIdg.,   CHICAGO. 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wlieels. 

GENERAL  OFFICE.  71  BROADWAY,  NEW  YORK. 

BRANCH  OFFICES,— CHICAGO.  ST.    LOUIS,    ST.    PAUL,    WASHINGTON,  D.  C. 


Damascus  Brake  Beam  Co., 

...Manufacturers  of,.. 

"Damascus  and  Waycott"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 


Peerless  Rubber  Manufacturing  Co. 


"•""'"?•"'•"  Fine  Meolianical  Rubber  Goods  for  Railroad  Enuipment  '« "•"•»«■ 

of  ^^^ww^^_^i_ii^^^^^^^^^^^_^_i^^^^^^       New  York. 


RUST  PROOF  STEEL  HOSE  CLAMPS 

For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.    R.    CLANCY 

SYRACUSE,    N.   Y. 

8^"  Send  for  Blue  Prints  and  Samples. 


STANDARD  STEEL  CAR  COMPANY 

NEW  YORK:  GENERAL  OFFICE:  WORKS:  CHICAGO: 

170  Broadway.  Frick  Building,  Pittsburg,  Pa.     Butler,  Pa  Fisher  BIdg. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS.  BOLSTERS,  BRAKE  BEAMS,  ETC. 
Capacity,  30,000  Cars  per  Annum.      Write  for  Detailed  Information. 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


DRAWBAR  AHACHMENTS 


STRONG 


-RELIABLE 

TANDEM 
SPRING    GEARS. 

6^x8,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    for   Catalog. 


CLEVELAND,    OHIO 


Tlie    Standard    Coupler    Company 

announces  the  removal  of  its  New  York  office  from  1 60  Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church). 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 

is  now  in  use  by  226  companies. 

The  SESSIONS-STANDARD  FRICTION   DRAFT  GEAR 

is  now  in  use  by  1 17  companies. 

Both     made:     t>y    Standard    Coupler    C^ompany. 


TO  INCREASE  YOUR  OUTPUT  USE 

VULCAN  HIGH   SPEED   STEEIL. 


Always  the  Same.    Absolutely  Uniform.    Every  Bar  Guaranteed- 
Crucible  Tool  Steels  to  Meet  all  Requirements- 


MANUFACTURED     BY 


VULCAN  CRUCIBLE  STEEL  CO. 

General  Office  and  Works.  ALIQUIPPA.  PA. 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 


BELGIAN  POST  AND  CANOPY  LAMP 

The  best  lamp  made  for  lighting  park?, 
drives,  public  and  private  grounds,  FORTY- 
THEEE  candle  power  light,  equal  to  three 
lamps  of  any  other  design.  Will  withstand 
heav/  winds  without  blowing  out.  $6.00 
each,  delivered.  Send  P.  O.  money  order  or 
check. 

THE    DRESSEL  RAILWAY  LAMP   WORKS 

3868    PARK   AVENUE,    NEW    YORK   CITY 

References — Twelfth  Ward  Bank  and 

Knickerbocker  Trust  Company. 


Pressed  Steel  Car  Company 


DESIGNERS    AND    BUILDERS    OF 

STEEL    PASSENGER    CARS 
AND    TRUCKS 

FOR 

STEAM  AND  ELECTRIC  SERVICE 


STEEL    CAR    FOR    ELEVATED    AND    SUBWAY    LINE 

Steel  and  Composite  Freight  Cars 
Mine  Cars  Tank  Cars 


Pressed  Steel  Specialties 

Pittsburgh,    New   York,  Chicago,   Atlanta,    St.   Louis,"^ 
Mexico  City,   Sydney,   N.  S.  W.,   Buenos  Aires. 


Carnegie  tJbratjfi^ 


SUYDAM'S  Protective  PAINTS 

for  f  feinlit  fe  i!j  Mfal  5tcel  M 


-MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST    AND  BUTLER  STS., 

BELL  'PHONC,  343  FISK.  PITTSBURGH,    PA, 


the  wonderful  things  which  are  being  accomplished 
by  the  use  of  The  Dukesmith  Air  Brake  Control  System. 
We  will  gladly  mail  our  magnificent  catalogue  to  any 
railroad  man  on  application.  Our  Straight  Air  Control 
Valve  will  positively  perform  wonders  when  compared 
with  any  other  air  brake  device.    ^     ^     ^     ^     ^ 

THE  DUKESMITH  AIR  BRAKE  COMPANY 

WABASH     BUILDING.     PITTSBURGH,     PA. 
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ESTABLISH£0     1884 


SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  UNSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THK  LKADING  RAILROADS  IN   THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO 


.  ILL  JAMES  B.  SIPE  Sl  CO,  Allegheny,  pa, 


FOR    SALE 


Damascus  Bronze  Co.  P»tsburg.  p»>. 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  ^ve  50  % 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  cut  or  char  asji  axle 
or  pin.       e    0    0    »    is    »    at 


Damascus  Bronze— Castings  and  Ingot 
Phosphor  Bronze — Castings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals— All  Grades. 


S10B£ 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE." 


B/iAND. 


THE  BEST  RECORD 

AIR  TIGHT    :    \EVER  LEAKS 


HELD    BY 


THE  "KEWANEE"  UNION 


o 
c 

T 


N 


P 
A 

T 


N 


Note: — Brass  to  ircn  thread  connection    absolutely    prevents    cor- 
rosion— Corrosion    always    causes  leaks. 

Note: — Brass    to    iron    ball  joint    seat,    not    only    prevents    corro- 
sion  but   makes   air   tight   connection  without  use   of   a    gasket. 

Note: — Every  union   is    tested    with    compressed    air    under   water 
before    shipment — every    union  is  air  tight. 

Write    for    Information    to 


imili  Ii8[  MPANf 


FRICK   BLDG. 
,    PITTSBURGH,    PA. 

DISTRICT  SALES   OFFICES 


NEW  YORK.  N.  Y. 
PHILADELPHIA.  PA. 
ST.  LOUIS,  MO. 
SALT  LAKE  CITY,  UTAH. 
PITTSBURG.  PA. 
DENVER,  COLO. 


SAN  FRANCISCO.  CAL. 
PORTLAND,  ORE. 
ATLANTA,   GA. 
CHICAGO,  ILL. 
NEW  ORLEANS,  LA. 
SEATTLE,    WASH. 


Gould  Coupler  Co. 


orricES 

341-347  Fifth  Avenue, 

New  York. 
The   Rookery,   Chicago. 

Depew,  N.  Y. 


WORKS 
Axle  For^e,   Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 

Cast   Steel,   Depew,   N.  Y. 


Gould  Friction  Draft  Gear 
Gould   Couplers  Crown  Bolsters 


Ill 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

■^t  F'rtRK.     BUILDIINCi  »^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rewilway  and  Mai^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  vA/S^^L,  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  ROCHESTER,   N.  Y.         PITTSBURGH,    pa 

505    PREBLE   AVE..  SAYRE,   P^.  CLEVELAND,  O. 

ALLEGHENY,     PA.  NEW  YORK  CITY,  N.  Y. 

Jlttcntion,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  v^V/  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /lk\  maintenance,  brake  heads  and 
freight  equipment.  '"'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PKOVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe  Chicago,  III. 

\A/RITE     F'OR    S/\/V\F»LE    OF" 

Stabrite  Front  End  Paint 


yVlftl=>E     B>' 


Chas.  R.  Long,  Jr.  Company 

I NCORPORATCD- 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -  r\ITfQVff  I  IT      IfV 

BRIDGE  PAINTS.  UV^UlO  V  llvL,tf,    A.  I . 


I  Nathan  Manufacturing  Co.  ] 

5  92  and  94  Liberty  Street,  New  York.  \ 

I  485  Old  Colony  Building.  Chicago.  \ 

\  Monitor,  Simplex  and  Nathan  Injectors  \ 
I  for  Locomotives 

(  AND  S 

\  Sight-Feed  Lubricators. 

\  All  Specially  arranged  for  High^Pressure  Engines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  ;• 

S  SOLE  AGENCY     FOR  THE ':• 

>  Coale    Muffler    6?    Safety    Valve    Co.,   Inc.   \ 
PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSBU  RGH  ,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while  running*. 


A  catalog  or  call  by  Representative 
for    the   asking,     i^     i^     iS     i^     & 

Houesteafl  ValYe  Mfi.  Co., 

Works;  Homestead,     Pittsliiirgh,  Pa. 


CHfl^LtES  G.  smiTH  CO. 

Machine  to^  Tools, 

BOHIHO  flNt)  TURNING   MlliliS 

MILililNG     MACHINES,     flIiLi     KIN^S, 
TURRET    LiATHES,     (Vertieal     and    Hori- 
zontal, ) 
ENGINE     LiflTHES, 
ElVIERY  GRINDING   MACHINERY. 
BATH  UNlVERSnLi  GRINDERS. 


Park  Building, 


Pittsburgh,  Pa. 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C,  with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


LinLE  GIANT 
DRILLS  ARE  MADE 
r«.     a  i  IN  1 3  SIZES 


^c[. 


CHICAGO 


NEW  YORK 


No.  2     Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  CAR  HEATING  and  LIGHTING  CO. 

MANUFACTURERS  OF  ELECTRIC, 
STEAM  AND  HOT  WATER  HEATING 
APPARATUS    FOR  RAILWAY  CARS. 


IMPROVED  SYSTEM  OF  _  CATALOGUES  AND  CIRCULARS 

ACETYLENE  CAR  LIGHTING.  ^  CHEERFULLY  FURNISHED. 

WHITEHALL  BUILDING.    17  BATTERY  PLACE.     NEW  YORK. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   POP  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  paintingf  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work.''     Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,     JERSEY  CITY,   N.  J. 


TOWER&  CLIMAX  COUPLERS 

In  Malleable  Iron  or  Cast  Steel. 

Malleable  Castings  for  Railroad  Purposes. 


The  National  Malleable  Castings  Co. 

Cleveland,         Chicago.         Indianapolis,  Toledo.  Sharon. 


;  Westinghouse  ; 


The  Wcstinghouse  Air  Brake 

Is  not  merely  an  auxiliary  apparatus,  but 
a  controlling  element ;  not  merely  a  neces- 
sary expenditure,  but  a  dividend-earnmg 
asset 

'1  he  Westinghouse  Air  Brake  (.ompanv,  Pittsburg,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse   Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam    Enorines 

o  o 

The  Roney  Mechanical  Stoker 

The  Westinghouse  iV\achine  Co.,  Pittsburg,  Pa. 


STEAM 


ELECTRIC 


LOCOMOTIVES 


Consolidation  Type  Freight  Locomotive  built  for  Boston  and 

Maine    Railroad.        Total    weight    of    engine,    170,000 

pounds.        Weight     on    driving    wheels.     148,000 

pounds;  diameter  of  driving  wheels,  61  inches. 

Boiler  pressure,  200  pounds.     C^dinders, 

20x30  inches.      Maxinumi  tractive 

power  33,400  pounds. 

AMtRICAN    LOCOMOTIVE   COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President. 

MANUFACTURERS  OF 

"Reinforced   Corrugated 
Asbestos  Roofing   and  Sheathing'* 

No  Paint  ^..^^^^^^^    No  Rust 


Fireproof 


Everlasting 


Asbestos  "Century"  Sheathing   and    Shingles. 

Asbestos    Railway  Wool  Packing  Waste  and 

Supplies  y^i         Cotton  Waste  for  Wiping. 

Perfection     Journal     Box  /(S  Train  Pipe  Coverings. 
Packing  (Patented;  Papers,  Packings,  Etc. 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN,         -        -        PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  usin  High-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 

Trinity   Building                                                                                   Pittsburg  Office 
111    Broadway.   New  York  Frick  Building 

M.  M.  Cochran,  President.  John  H.  Wiktz  Secretary  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 

Shipments  via  B.  &.  O.  Railroad  and  P.  &,  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDMAN.  Ass't  Sales' Agt. 


J.    L.    HUKILL.  R.    F     HUJJTEJR,  S.   L.    BASSETT. 

PHBST.  *  TBBAa.  V.  PRB9T.  SBO'T 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD.  MILL  and 


GENERAL    SUPPLIES. 


311-315   FIRST  AVENUE. 

PITTSBURG.  PA. 

AQE>fTS    FOR    .    .    • 

GUTTA   PEROHA  and  RUBBER   MFG.  CO. 

NORWICH  BELT  MFG.  CO.  BELL  TELEPHONES 

FORSTERS'   SPLIT   PULLEYS.  COURT   2051 

ACME   BALL  BEARING   JACKS.  ..  oQBa 

INTERLOCKING    BRAKE   SHOE. 

Speck,Marshall&Co. 

Dealers  in 

MILL,  MINE  AND  RAILROAD 

SUPPLIES 


H 


]  WATER 
OSw    (STEAM 


)  ACID 

AIR    BRAKE    HOSE 

Selling    representatives    for 
The   B.   F.  Goodrich   Co.. 
New  York  Leather  Belting  Co. 

^14   SECOND    AVE.,  PITTSBURGH,   PA. 

Bell   Phone   1572   Court. 


TO    STAY     ALL     LOCOMOTIVE    FIRE    BOXES 
TO    OBTAIN    GREATER    SERVICE    RESULTS    . 
TO     OVERCOME     STAYBOLT     BREAKAGES  g 
TO   LESSEN    COSTS  OF    FIREBOX    REPAIRS 

IS  TO 

SPECIFY-ORDER-APPLY 
The  Tate  Flexible  Staybolt] 

TO    ALL    FIREBOXES 

IS  USE  0\  OVER  SMJY  RAILROADS 

lis  Function  is  to  hold  the  Firebox 
Plates  Securely  together  and 
Accomodate  itself  to  the  Unequal 
Expansion  of  the  Plates  in  Service 

"The  Perfect  Stay" 


PITTSBURGH.  PA,  U.S.  A. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwei^y  Lubrication  a^  Specialty. 

gpileinpIl  rp%il\a/a'v  sp%f='et"v  Oil- 
Made  especially  for  use  in  headlights,  Cab,"  Classification  and 
Tail-lights,  and  for  Switch  and  Semaphore  Lamps.  Burns  equally  well 
With  the  long  time  as  with  the  one  day  burner,  with  or  without  chim- 
ney, as  the  burner  requires.  Is  pure  water  white  in  color;  high  fire 
test;  low  cold  test,  and  splendid  gravity. 
Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT 


HIGH  GRADE 

Mall 

ed«.ble    Cd^stings 

"We    are     prepared    to     supply    you 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous     work.'' 

FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PA. 

■ 
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J.  D.  MclLWAIN  &  COMPANY 

208  THIRD  AVENUE.  PITTSBURGH.  PA. 

AGENTS    FOR 

LEVIATHAN  BELTING 

Leviathan  Belting  was  de- 
signed to  be  and  is  constantly 
proving  its  fitness  as  the  most 
reliable  belting  for  both  long 
wear  and  dependableness.  It 
is  made  to  measnre  up  to  each 
of  the  four  requirements  of  the 
ideal  belt — strength  against 
stretching — ample  traction — 
longevicy  and  imperviousness 
to  its  surroundings.  It  is 
coated  and  thoroughly  im- 
pregnated with  a  preparation 
which  gives  it  its  tremendous 
traction — (it  delivers  thepow- 
er,  running  slack  as  well  as 
tight), — it  is  so  treated  that 
the  wear  and  tear  of  constant 
use  has  the  minimum  effect  on 
it, — it  is  so  treated  that  its 
environment,  whether  cold  or 
hot,  water,  steam  or  weather, 
will  not  injure  it, — it  is  made 
of  the  strongest  possible  ma- 
terial to  give  strength  against 
stretching — cotton  duck,  in 
long  lengths,  specially  woven, 
carefully  folded  and  stitched. 


Il5-ft.  X  60-in.   X  10    Ply 

LEVIATHAN     BELTING 

AT  THE  PLANT  OF  THE 

AMERICAN 
CAR   AND   FOUNDRY  CO. 

DEPEW,   N.   Y. 
PUT  ON,    JANUARY  1894 
STILL    IN  USE- 
IN  GOOD  CONDITION 


Agents  also  for 

Acme  Uncoupling  Device,  Jackson  Belt  Lacing  Machine  and 
Supplies,  Norton  Ball  Bearing  Screw  Jacks,  Buckeye  Lights  and 
Heaters,  Swain  Lubricators,  General  Transmission  Supplies. 


MILL,  MINE  AND 
CONTRACTORS' 


SUPPLIES 


J.  D.  MclLWAIN  &  COMPANY 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club   of  Pittsburgh. 


ORGANIZED  OCTOBER  l8.   19OI. 


OFFICERS.  1907- 1908 

President. 

Vacant. 

First  Vice-President. 

Finance  Committee. 

D.  J.  REDDING,  M.  M.,  I',  c^:  L.  E.  R.  R. 
Co..  McKees  Rocks.  Pa. 

T>.  C.  NOBLE.  P 
ct  Steel  Co.  Pittsl 

Second  Vice-Presideiit. 

F.  R.  McFEATTERS.  Supt.  Union  R.  R. 
Co.,  Port  Perry,  Pa. 

Secretary. 
J.  D.  CONWAY,  C.  C  to  S.  M.  P.,  P.  &  L. 

E.  R.  R.  Co.,  Pittsburgh,  Pa. 
Treasurer. 

J.  D.  McILWAIX,  President,  J.  D.  Mcll- 
wain  &  Co.,  Pittsburgh,  Pa. 

Executive  Committee. 
L.  H.  TURNER,  Supt.    Motive   Power, 
P.  &  L.  E.  R.  R.  Co.,  Pittsburgh,  Pa. 

F.  H.  STARK.  Supt.  of  t{.  S..  Pittsburgh 
Coal  CompHny,  Coraopolis,  Pa. 
GEORGE  T.  BARXSI.EY,  County  Road 
Engineer,  Pittsburg,  Pa. 


H.  V.  PORTER,  C   C.  10  P.  A.,  B.  A  L.  E. 
R.  R.  Co.,  Pittsburgh,  Pa. 

CHAS.  LINDSTROM.  Chief  Engr.,  Press- 
ed Steel  Car  Co.,  Pittsburgh   Pa. 

Me mbersli  ip  Com m  ittee. 

A.  M.  SCHOYER.   Genl.   Supt.,  Penna. 
Lines  West.  Pittsburgh,  Pa. 

D.  M.   HOWE.   Rest.   Mgr.,  Jos.  Dixon 
Crucible  Co.,  Pittsburgh,  Pa. 
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PROCEEDINGS  OF  MEETING. 

MAY  22nd,  1908 

The  meeting  was  called  to  order  at  the  Monongahela  House, 
Pittsburgh,  Pa.,  at  8  o'clock,  P  .]\I..  with  \  ice-President  D.  J. 
Reddinc  in  the  chair. 
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MEMBERS. 


Alleman,  C.  \\  . 
Allen,  Harvey. 
Anderson,  H.  T. 
Anderson.   T-   B. 
Ault,  C.  15.' 
Barnslev,  Geo.  T. 
Bixler.  H.  C. 
Blest.  M.  C. 
Brand,  Thos. 
Brown,  Geo.   P. 
Burkhard,  A.  A. 
Campbell.  Geo.  E. 
Cbapin,  E.  S. 
Charles,  J.  G. 
Chittenden.  A.  D. 
Colbiirn.  \\'m.  W. 
Comstock,  E.  D. 
Conwav,  y.  D. 
Coulter,  A.  F. 
Courtney,  D.  C. 
Cunningham,   J.  D. 
Curtis,  H.  C.  ■ 
Dawson.  \V.  J-.  Jr- 
Deckman,  E.  J. 
Drayer.  V.  S. 
Duckham,  A.  E. 
Dukesmith,  F.   BI. 
Fischer,  Charles  L. 
Fleck,  J.  S. 
Foller,  C.  S. 
Gallaher,  A.  H. 
Gano,  J.  H. 
Gauss.  E.  E. 
Gilg.  H.  F. 
Giles,  J.  T. 
Gray,  C.  B. 
Grindlay,  L.   B. 
Hackenburg',  T.  H. 
Halleran.  H.  j. 
Haring,  Ellsworth. 
Howe,  D.  M. 
Hughes,  J.  E. 


Irwin,  C). 
Isler,  Chas.  J. 
Kennedy,  Jas. 
Keyser,  R.  H. 
Kinter,  D.  H. 
Kleine.  R.  L. 
Knickerbocker,  A.  C. 
Knight.  E.  A. 
Koch,  H.  J. 
Krause,  lulius. 
Kull,  \\'.'  A. 
Lindstrom,  C.  A. 
Lobez,  P.  L. 
Long.  R.  M. 
]\Iaguire,  \\'.  E. 
Mawhinnev,  M.  S. 
INIiller.   F.'L. 
Miller,  J.  F. 
McFeatters,  F.  R. 
Mclhvain.   J.  D. 
McXultv,  F.  M. 
Xagle,  \V.  E. 
Xagle.  W.  E.,  Jr. 
Xeison,  A\'.  J. 
Xickerson.   S.  X. 
Xoble.  D.  C. 
Painter.  Joseph. 
Patterson,  C.  C. 
Peach.  Wm.  M. 
Peacock,  W.  W. 
Porter,  H.  A'. 
Pulliam.  O.   S. 
Randall,  E.  T- 
Redding,  D."  T- 
Riddell,  Wm.*  J. 
Rinehart.  H.  W. 
Sellers,  C.  E. 
Schomberg.  W.  T. 
Sitts,  Lewis  S. 
Spangler,  C.  P. 
Speck,  H.   L 
Stark,  F.  H. 


Xcw  Members. 


Stuart.  M  D. 
Stucki.  A. 
SuckfleUl,  G.  A. 
Swartz,  H.  E. 
Taylor,  H.  G. 
Townsend.  T.  E. 
Tucker,  John  L. 


Allen.  E.  K. 
Babcock.  F.  H. 
Bartb.  jobn  W. 
Bateman,  P. 
Bennett,  Tbos.  R. 
Bower,  J.  G. 
Cain,  W.  E. 
Cook,  Joseph  A. 
Cotton,  Jesse  L. 
Cunningbam,   H.   L. 
Deakins,  H.  H. 
Dildine,  J.  A. 
Eastwick,  Robt. 
Ferree,  E.  C. 
Ferree.  H.  W. 
Fav.  F.  L. 
Gale.  G.  W. 


Walker.  J.  W. 
\\'arne,   ].  C. 
\\'arnock,   II.   R. 
\\'eisbro(l,    J.  F. 
Williams,  \\'.   ], 
Wilson.  W.  J.' 
Wolf.  Tos.  C. 


VISITORS. 


Gilmore,  C.  B. 
Hood,  A.  X. 
Jobns,  A\'m. 
Longwortb,  H.  I\I. 
AIcGinnis,  B.  B. 
McKown,  J.  H. 
Norris,  W.  B. 
Piatt,  J.  G. 
Ramsev,  S.  \\  . 
Ralph,  L.  N. 
Sargeant,  W.  A. 
Schlay.  O.  C. 
Schroeder,  H.  A. 
Tennant,  S.  D. 
Trist,  X.  B. 
Wliite,  J.  Plowell. 
Wiles,  G.  R. 


The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with,  by  common  consent. 

The    Secretary   read   the   following  list   of  applications    for 
membership : 

Becht,  Harry  K.,  Supt.  Transportation.  Carnegie  Steel  Co., 
Donora,  Pa.     Proposed  by  A.  W.  Crouch. 

Buffington.  W.  P..  Chief  Clerk  to  Supt.  Transportation,  Pitts- 
burg Coal  Co..  Hussey  Building,  Pittsburgh,  Pa.  Pro- 
posed by  Samuel  R.  Evans. 

Forsyth.  ^^'.  D.,  Genl.  Manager,  Trussed  Concrete  Steel  Co., 
Youngstown.  O.     Proposed  by  A.  ^^'.  Crouch. 

Xewsom,  H.  H.,  Rep.,  ]\IcCord  &  Co..  Old  Colony  Building, 
Chicago,   111.     Proposed  by  J.   D.   Conway. 

Smith.  James,  Supt.  Lawrenceville  Bronze  Co.,  31st  St.  and 
Penn  Ave.,  Pittsburgh,  Pa.     ProDOsed  bv  Edward  Kerr. 
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Unger,  J-  S.,  Asst.  Gen'l  Supt.,  Carnegie  Steel  Co.,  Homestead 
Works.  ]\Iunhall,  Pa.     Proposed  by  L.  C.  Bihler. 

A^ICE-PRESIDEXT :  After  these  applications  have  been 
favorably  passed  upon  by  the  Executive  Committee,  the  gentle- 
men  will  become  members. 

The  Secretary  read  the  following  communication  : 
To  the  ^Members : 

At  the  last  meeting  of  the  Club  a  letter  from  Mr.  W.  E. 
Symons,  Chairman  of  the  M.  C.  B.  Committee  on  Subjects  was 
read,  and  the  following"  resolution  from  the  New  York  Rail- 
road Club  was  referred  to  your  Standing"  Committe  on  IM.  C.  B. 
Rules  of  Interchange,  for  such  action  as  is  thought  proper : 

Resolved,  That  the  New  York  Railroad  Club  in  meeting 
assembled  recommend  to  the  ^Master  Car  Builders'  Association 
that  the  Committee  on  subjects  be  respectfully  requested  to  in- 
corporate for  investigation  next  year  the  desirability  of  stand- 
ardizing certain  sections  of  I  beams,  channels,  Z  bars,  angles 
and  tees,  for  use  in  designing"  and  repairing  steel  cars  and  steel 
underframes,  and  that  a  list  of  such  sections  as  may  be  con- 
sidered desirable  for  this  purpose  should  be  submitted  by  this 
committee  for  adoption  as  recommended  practice,  in   1909. 

Resolved,  That  this  matter  be  taken  up  at  once  by  the 
President  and  Secretary  of  the  New  York  Railroad  Club  with 
the  President  and  Secretary  of  the  Master  Car  Builders'  Asso- 
ciation. 

Your  Committee  concurs  in  the  resolution  adopted  by  the 
New  York  Railroad  Club,  and  suggests  that  this  action  be 
approved  by  the  members  of  the  Railway  Club  of  Pittsburgh, 
and  that  ]\Ir.  W.  E.  Symons  be  notified  accordingly. 

Respectfully  submitted, 

STANDING  COMMITTE  ON  M.  C.  B. 

RULES  OF  INTERCHANGE, 

RAILWAY  CLUB  OF  PITTSBURGH. 
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AUoona,  Pa.,  'May  22,  1908. 

OX'  ]\IOTIOX^  the  report  of  the  Committee  is  adopted  and 
the  Railway  Club  of  Pittsburgh  endorses  the  action  of  the  New 
York  Club. 

MCE-PRESIDEXT:  I  have  to  announce  the  death  of 
two  of  our  members,  Mr.  F.  J.  Shaler,  who  died  Alarch  16, 
1908,  and  Air.  C.  M.  Frazer,  Chief  Clerk  of  the  Freight  Claim 
Department  of  the  Union  Railroad.  I  will  appoint  the  follow- 
ing Committees  to  draft  suitable  resolutions : 

Upon  the  death  of  Mr.  C.  M.  Frazer,  the  following  Com- 
mittee was  appointed :  PI.  A'.  Porter,  M.  E.  George  and  R.  P. 
Keenoy;  and  as  Committee  upon  the  death  of  Air.  Fred  J. 
Shaler,  the  following  were  appointed :  Stephen  C.  Alason,  Ed- 
ward Kerr  and  John  T.  Brown,  Sr. 

The  advance  notice  of  the  meeting,  as  you  are  aware,  stated 
that  an  address  would  be  delivered  by  John  Alarron,  Esq..  of 
Pittsburgh.  Air.  Alarron  found  at  the  last  moment  that  it  woitld 
be  impossible  for  him  to  appear,  and  in  this  emergency  we  are 
highly  favored  in  having  Dr.  Jesse  L.  Cotton,  Professor  of 
Hebrew  in  Princeton  P^niversity,  who  will  give  us  a  short 
address  on  "The  Alan  Worth  While."  I  take  pleasure  in  in- 
troducing to  you  Dr.  Cotton. 

DR.  JESSE  L.  COTTOX:  Gentlemen— It  is  a  pleasure  to 
me  to  be  here  at  this  meeting.  I  tried  my  best  to  avoid  coming. 
This  morning  wdien  Air.  Stark  called  me  up,  he  was  so  insistent 
I  could  not  understand  what  was  back  of  it.  But  knowing 
that  Air.  Stark  had  in  large  measitre  the  quality  of  the  perse- 
verance of  the  saints,  I  promised  him  I  would  come  :  but  I  have 
been  regretting  it  ever  since — because,  looking  into  the  faces 
of  so  many  of  you  men,  and  having  dined  with  some  of  you 
and  tending  out  how  well  posted  along  some  lines  you  are,  I 
fear  that  I  shall  be  unable  to  say  anything  that  will  be  either 
interesting  or  instructive. 

I  understand  it  is  customary  at  these  meetings  to  have 
papers  on  technical  subjects  relating  to  your  profession,  which 
would  naturally  be  expected ;  and  as  I  have  no  technical  knowl- 
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edge  of  the  work  in  which  you  are  engaged,  that  will  be  entirely 
eliminated.  However,  I  have  tried  to  select  a  subject  that  is 
of  interest  to  men  everywhere,  and  I  want  to  talk  to  you  a  little 
while  on  a  question  which  lies  at  the  bottom  of  all  business 
and  all  enterprise  and  all  undertakings  of  men.  ^^''e  find  our 
callings  in  life,  we  choose  our  occupations,  influenced  in  one 
way  and  another  and  by  one  motive  and  another.  But  down 
beneath  all  of  these  motives  and  influences  there  is  the  man 
himself,  something  that  is  higher  and  broader  and  deeper  than 
any  one  calling  or  any  one  line  of  activity.  I  hope  you  all  wdll 
agree  with  me  that  man  everywhere  is  struggling,  in  his  fight 
for  a  livelihood,  not  simply  for  the  bare  necessities  of  his  phy- 
sical existence.  A\'e  may  have  very  different  standards  of  liv- 
ing, and  what  we  regard  as  being  a  livelihood  might  include 
a  great  many  of  the  luxuries  of  life.  But  there  is  something 
that  reaches  farther  than  simply  seeking  for  a  livelihood.  It  is 
right  that  we  should  engage  in  the  various  callings  in  life  and 
seek  to  make  a  living,  or  seek  for  a  livelihood.  It  is  a  splendid 
indication.  How  helpless  and  how  useless  a  man  would  be,  if 
there  was  not  that  in  him  that  would  lead  him  to  try  to  do 
something  in  this  world  and  to  accomplish  something  in  the 
material  sense.  To  seek  for  a  livelihood,  to  seek  to  surround 
ourselves  with  the  comforts  and  pleasures  of  life,  is  conducive 
to  hapi)iness,  is  conducive  to  wider  usefulness,  is  conducive  to 
contentment,  is  conducive  to  building  up  a  true  and  a  noble 
manhood.  But  I  am  sure  we  will  all  agree  that  there  is  some- 
thing far  better,  something  far  beyond  the  mere  seeking  for 
life's  comforts  and  lifes  pleasant  enjoyments.  In  addition  to 
and  beyond  the  making  of  a  living  there  is  that  which  is  of 
infinitelv  greater  importance,  the  making  of  a  life,  and  that 
is  what  every  one  of  us  has  to  do,  no  matter  what  our  calling 
or  our  profession  may  be  in  the  world  among  men.  I  believe 
that  everv  one  of  us  is  made  to  feel  from  time  to  time  that 
w^e  are  entrusted  with  greater  business  than  simply  to  do  the 
work  that  engages  our  attention  from  day  to  day.  We  are 
building  character,  we  are  developing  manhood,  we  are  mak- 
ing a  life.  That  seems  to  be  sometimes  lost  sight  of  in  our 
struggle  for  a  livelihood ;  and  yet  in  our  soberer  moments  we 
find  that  there  are  impulses  and  inclinations  that  reach  far  out 
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bevond  our  profession,  onr  particular  line  of  human  activity, 
that  make  us  feel  that  after  all  we  are  akin  with  the  great  cos- 
mic life,  that  make  us  feel  that  we  are  broader  than  that  to 
\\hich  we  are  particularly  devoting-  our  attention. 

Recognizing  this  truth,  I  have  decided  to  talk  to  }'ou  a 
little  while  on  "The  ^lan  Worth  WHiile."  Seeing  that  under- 
neath all  our  worldly  activities  and  pursuits  there  is  the  man 
himself,  who  stands  apart  and  alone,  uniting  him  with  human- 
itv.  and  separating  him  from  his  mere  profession  or  his  mere 
calling,  there  comes  the  question,  what  is  the  life  worth  living, 
what  is  it  that  after  all  makes  the  man  that  is  worth  while?  I 
suspect  everv  one  of  \cm  have  become  somewhat  discontented 
with  vourselves  at  times.  You  have  felt  like  kicking  your  books 
under  the  desk  and  going  out  to  the  hills  and  letting  things 
take  care  of  themselves.  You  have  been  struggling  and  work- 
ing and  trying  to  do  your  best,  and  yet  you  have  been  disap- 
pointed at  the  little  you  have  accomplished,  and  the  more  }'0u 
have  labored  the  more  tangled  things  have  become.  It  is  a 
good  thing  for  a  man  to  feel  that  w'ay  sometimes — to  feel  some- 
thing of  his  own  incompetency  and  his  own  littleness,  in  order 
that  he  may  lift  his  eyes  and  his  heart  and  breathe  the  rarer 
air  of  a  larger  life,  and  that  his  thoughts  may  soar  out  .beyond 
the  things  that  immediately  surround  him,  that  he  may  catch 
glimpses,  visions  of  truth  and  life  far  wider  than  what  he  is 
in  daily  contact  with  within  his  four  square  walls. 

AWdl,  it  seems  to  me  when  we  come  to  think  of  the  man 
worth  while  we  would  say  for  one  thing,  whether  the  first  or 
not,  that  in  the  man  worth  while  there  will  be  the  element  of 
industry.  Xo  man  ever  yet  has  been  a  man  worth  while  unless 
he  has  been  an  industrious  man.  The  man  who  will  sit  down 
and  fold  his  arms  in  idleness  and  dream,  the  man  who  will 
sim]ih'  live  in  luxur\-  and  idleness  and  ease,  never  can  be  a  man 
worth  while.  It  is  the  man  wdio  is  industrious,  the  man  who 
sees  something  that  ought  to  be  done,  and  then  sets  himself  at 
it  with  the  determination  that  he  is  going  to  do  it,  who  is  the 
man  worth  while.  That  is  one  element  in  true  manhood,  and 
one  of  the  things  that  contribute  to  the  making  of  the  man 
worth  while.     This  is  splendidl}'  illustrated  in  the  calling  in  life 
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in  which  you  gentlemen  are  engaged.  You  are  men  of  industry, 
vou  have  your  eye  on  the  industries  of  the  world  as  many  men 
have  not.  You  are  kept  in  touch  with  the  busy  hum  and  rattle 
of  machinery  and  the  passing  of  trains  and  all  those  things,  so 
that  you  are  made  to  see  and  feel  something  of  the  power  of 
industrv.  And  in  your  individual  life  there  must  be  industry 
if  vou  are  going  to  accomplish  auAthing  or  do  anything  worth 
living  for  in  this  world. 

But  above  and  beyond  this,  again,  there  must  be  found  in 
the  man  worth  while  a  profound  sense  of  honor  and  integrity. 
That  is  splendidly  illustrated  by  men  of  your  calling  in  many 
places  and  in  man}-  ways.  A\'e  find  everywhere  that  the  man 
worth  while  is  the  man  who  is  honest  in  his  dealings,  the  man 
who  can  be  trusted  on  all  occasions  and  at  all  times,  the  man 
wdio  has  a  profound  sense  of  honor  and  appreciates  the  fitness 
of  things  in  his  dealings  with  his  fellow-men.  The  one  compli- 
ment which  it  seems  to  me  is  higher  than  almost  anything  else 
that  might  be  said  of  a  man  is  when  it  is  said,  ''That  man  is 
the  very  soul  of  honor."  When  you  come  to  know  him  in  his 
business  dealings  and  in  his  daily  life,  you  find  out  that  he  has 
such  strength  of  character,  such  nobility  of  purpose,  such  a 
lofty  ideal  that  is  controlling  his  life  and  holding  him  in  check 
from  the  extravagances  of  life  and  from  the  temptations  to 
which  he  is  exposed,  that  you  feel  there  is  a  man  whom  every- 
one must  respect — a  man  to  whom  you  would  entrust  more  than 
\ou  would  to  many  another.  This  sense  of  honor  is  seen  in 
consistency  in  speech  and  conduct,  it  is  seen  in  integrity  of 
character. 

I  have  a  good  deal  of  respect  for  that  man  in  Kansas  who 
was  engaged  in  the  dairy  business  who  in  his  earlier  days  had 
acquired  the  habit  of  profanity,  and  on  occasions  was  extremely 
profane.  But  he  had  experienced  a  change  in  his  life  and  saw 
the  barrenness  and  weakness  and  wickedness  of  profanity,  and 
he  did  what  our  children  sometimes  say  they  are  going  to  do, 
he  turned  over  a  new  leaf  and  was  tr}ing  to  do  better,  and 
he  was  doing  better.  He  connected  himself  wdth  the  church 
and  became  very  intimate  with  the  pastor  of  the  congregation. 
But  he   was   engaged  in  the  dairy  business,  and   found  that  in 
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the  fly  season  it  was  very  trying  to  his  temper  in  deaHng  with 
the  cows.  And  after  thinking-  the  whole  situation  over,  and 
knowing  how  his  old  habit  would  come  back  on  him  now  and 
then,  he  went  to  his  pastor  and  said  :  "I  am  going  to  give  up 
the  church."  "What!"  said  the  pastor;  "you  have  been  such  an 
active  member  and  taken  such  a  plain  stand,  you  are  not  going 
to  leave  the  church?"  "Yes;  I  have  been  thinking  the  whole 
thing  over,  and  there  is  one  of  three  things  I  must  do,  and  I 
feel  that  I  must  go  out  of  the  church.  I  have  either  got  to 
quit  the  business  I  am  engaged  in,  or  I  have  got  to  quit  the 
church  or  be  a  "durned"  hypocrite,  and  I  have  made  up  my  mind 
to  leave  the  church." 

I  sav  I  have  some  SMiipath\'  with  that  man  because  he  was 
consistent.  He  did  not  believe  in  making  a  profession  and 
then  not  being  true  to  it.  So  I  say  that  one  thing  that  contri- 
butes largely  to  the  making  of  a  man  worth  while  is  the  sense 
of  honor,  that  sense  of  integrity,  that  sense  of  consistency  of 
life  that  makes  one  part  of  life  of  a  piece  with  the  whole,  and 
we  see  the  same  characteristics  manifested  all  through  the  days 
and  years. 

Then  another  thing  that  contributes  to  the  making  of  a 
man  worth  while  is  the  matter  of  truth.  Xowhere  is  this  seen 
more  clearly,  I  think,  than  in  the  business  life  of  the  world.  I 
know  that  men  in  the  profession  to  which  I  belong  look  at  that 
matter  and  speak  of  it  very  often;  but  we  see  it  at  a  different 
angle  from  that  at  which  you  see  it.  You  see  the  value  of 
truth  on  its  practical  side ;  and  the  testimony  of  men  of  business 
the  world  over  is  that  truth  is  one  of  the  elements  that  must 
be  found  in  the  man  that  is  to  be  worth  while  in  any  calling 
or  in  any  pursuit  or  business.  Truth  is  one  of  the  elements 
that  lie  at  the  very  foundation  of  all  business,  of  all  society,  of 
all  himian  organizations,  and  of  all  human  intercourse.  If  you 
men  did  not  recognize  this,  you  could  not  stand  together  in  an 
organization  such  as  you  have.  It  is  because  you  trust  your 
brother  and  speak  the  truth  and  expect  the  truth  to  be  spoken 
to  you.  because  you  deal  in  truth  and  expect  to  be  dealt  with 
in  •  truth  and  honesty  that  such  an  organization  as  this  can  be 
carried  on  and  increase  in  usefulness  and  power.     Truth  is  one 
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of  the  foundatidii  stones  of  life  and  of  all  business.  In  the 
business  world  we  have  the  word  "credit,"  in  the  religious 
world  we  have  the  word  ''creed."  Both  come  from  the  same 
root,  "credo,"  meaning,  "I  believe."  The  credit  of  a  man  or 
an  institution  is  that  which  denotes  the  man  or  the  institution 
as  that  which  can  be  believed.  The  creed  of  the  religious  man 
is  a  statement  of  the  truth  he  believes,  or  that  is  to  be  believed. 
This  credit  runs  all  through  human  life,  and  it  must  exist. 
There  must  be  credit  if  there  is  to  be  any  getting  on  in  business 
at  all.  If  you  could  not  trust  yotir  fellow-man,  if  you  did  not 
believe  in  your  banks  and  your  associations  and  organizations 
of  one  kind  and  another,  you  could  not  carry  on  the  business 
you  are  doing,  you  could  not  stand  in  that  great  army  of  men 
that  are  doing  so  much  to  bring  the  nations  of  the  earth  to- 
gether and  weld  humanity  into  one,  and  so  giving  a  tremendous 
living  illustration  of  the  truth  of  Holy  Writ  when  it  says, 
"God  hath  made  of  one  blood  all  nations  of  men  to  dwell  on 
all  the  face  of  the  earth."  In  your  business  and  your  enter- 
prises you  are  making  that  truth  to  stand  out  with  fearful  bold- 
ness in  such  striking  characters  that  a  wayfaring  man,  even 
though  he  were  a  fool,  may  see  and  believe  it. 

Then  another  element  that  contributes  to  the  making  of  a 
man  worth  while  is  fidelity.  This  closely  borders,  of  course, 
on  the  matter  of  truth.  Xot  only  the  speaking  of  truth,  but 
the  living  of  truth  and  being  true  in  our  various  relations  in 
life.  About  a  year  ago  a  banker  of  this  city  came  to  me  and 
asked  me  if  I  knew^  of  a  young  man  possessing  certain  charac- 
teristics, and  a  high  education  was  not  one  of  them,  but  certain 
characteristics  that  would  fit  him  for  a  position  in  the  institu- 
tion with  which  he  was  connected  in  a  prominent  way.  He 
said:  "T  can  get  plenty  of  young  men,  but  it  is  a  young  man 
that  can  be  trusted,  a  young  man  that  will  be  faithful,  that  I 
want,  and  they  are  woefully  scarce  and  hard  to  get."  I  sup- 
pose manv  of  you  could  testify  to  that  very  same  thing.  You 
can  get  men.  but  you  find  how  difficult  it  is  to  get  the  man  that 
is  worth  while  for  the  position  of  trust  and  of  honor  you  wish 
him  to  occupy.  There  isn't  anything  that  contributes  more,  it 
seems  to  me,  to  the  making  of  a  man  worth  while  for  all  life's 
relations,  than  this  very  matter  of  fidelity,  being  able  to  put  a 
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man,  who  wih  assume  certain  res]>onsil)ihties,  in  a  position  and 
feel  that  that  man  can  be  trusted — that  }ou  can  leave  him  out 
of  }()ur  sig'ht  and  know  things  will  g'O  just  as  well  when  you 
are  not  ]iresent  as  when  you  are  present.  I  tell  }'ou  that  is  one 
of  the  things  that  tremendously  tests  a  man's  character  and  tests 
human  life.  It  is  an  element  in  life  that  is  simply  sublime.  A 
man  who  has  that  sense  of  fidelity,  who  will  be  trtte  and  faith- 
ful throui^h  Q'ood  report  and  evil,  imder  insinuations  that  may 
he  hurtful  and  in  the  face  of  complimentary  remarks  that  may 
be  encouraging"  and  helpful,  is  a  man  worth  while.  For  one  to 
persist  in  his  level  tenor  of  honesty  and  integrity  and  fidelity 
to  his  trust,  which  may  often  seem  drudgery,  with  a  dogged 
persistence,  that  is  a  trait  of  character  admired  and  honored 
bv  all  right  thinking  men.  Fidelity,  carefulness  to  one's  trust. 
whatever  his  position  may  be,  is  one  of  the  things  that  contri- 
butes largeh'  to  the  making  of  the  man  worth  while  ;  and  the 
man  who  is  not  faithful  is  not  a  man  worth  while  in  any  place. 

Then  another  element  that  figures  verv  largely  in  the  man 
worth  while  is  that  the  man  shall  be  courteous  and  thoughtful 
of  others.  You  all  know  the  truth  of  that  in  many  ways.  I 
have  in  mind  just  now  an  instance  of  a  merchant  into  whose 
store  I  have  almost  vowed  I  would  never  go  again.  Although 
I  think  the  man  is  strictlv  honest  and  upright  in  his  business ; 
yet  he  is  so  utterly  lacking  in  courtesy  that  I  do  not  feel  com- 
fortable in  dealing  with  him.  1  remember  the  last  time  I  was 
in  his  store  he  seemed  to  think  it  was  a  great  privilege  to  me 
for  him  to  be  willing  to  wait  on  me  at  any  time  and  take  the 
troul:)le  to  show  me  even  the  single  article  I  might  wish  to 
purchase.  I  may  be  wrong  in  that  feeling,  but  it  illustrates 
what  I  wish  to  emphasize  :  that  the  man  worth  while  must  be 
a  man  who  is  courteous,  that  he  will  discommode  himself  for 
the  time  that  he  may  show  regard  for  those  around  him.  You 
men  who  emplov  others  like  to  hear  it  said  of  the  man  in  your 
employ,  "That  man  is  a  gentleman."  You  like  to  have  persons 
who  nieet  with  him  in  one  way  or  another  speak  of  him  in  this 
fashion,  that  he  is  a  man  of  gentle  si)irit  and  kindly  dispositi(in. 
ready  to  listen  to  and  help  those  with  whom  he  deals.  This 
matter  of  courtesv  is  one  of  the  essential  elements  in  the  mak- 
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ing  of  a  true  man — kindly,  thoughtful  regard  for  the  interests, 
comfort  and  welfare  of  those  around  us. 

Another  element  still  that  contributes  to  the  making  of  the 
man  worth  while  is  the  element  of  courage.  This  is  a  factor 
in  human  life  that  is  sublime.  It  is  a  grand  thing,  a  splendid 
thing,  to  see  a  man  who,  when  danger  confronts  him,  when 
probable  loss  stares  him  in  the  face,  will  yet  have  certain  con- 
victions of  right  and  wrong  and  of  duty,  and  have  the  courage 
to  stand  l^y  them.  There  are  plentv  of  men  who  know  wdiat 
right  is.  Alost  men  have  a  ])retty  accurate  sense  of  what  is 
right.  But  it  is  not  every  man  who  has  the  courage  to  stand 
l)y  what  he  believes  to  be  right,  who  will  speak  when  it  is  neces- 
sary to  speak,  on  the  side  of  truth  ;  who  will  act,  when  it  is 
necessary  to  act,  on  the  side  of  what  he  knows  is  right,  when 
the  whole  drift  oi  things  is  tending  in  the  opposite  direction. 

This  was  brought  very  vividly  to  my  attention  this  last 
winter  in  reading  some  of  the  Colonial  history  of  our  country. 
The  question  was  up  in  the  Colonies  regarding  the  oppression 
of  our  people  in  this  country  by  the  home  government  in  Eng- 
land. England  was  oppressive  in  many  ways,  and  many  noble 
spirits  in  the  Colonies  were  advocating  a  blow  for  liberty  in 
declaring  themselves  free  and  independent  of  the  mother  coun- 
try. There  were  others  again  who  were  trying  to  dissuade 
these  advocates  from  that  position.  There  were  others,  too, 
who  were  thoroughl}'  indifferent  and  had  no  interest  in  the 
matter  practically  one  way  or  the  other.  Put  dift'erent  Colonies 
had  their  meetings,  the  Continental  Congress  convened,  and  a 
number  of  men  from  the  various  Colonies  were  sent  up  to  attend 
this  Congress,  when  the  matter  was  to  be  decided  as  to  the 
attitude  the  Colonies  should  maintain  toward  the  home  gov- 
ernment. From  Princeton  College  went  up  John  Witherspoon, 
the  first  president  of  the  college  after  it  came  to  Princeton,  and 
one  of  the  signers  of  the  Declaration  of  Independence.  When 
thev  saw  that  the  matter  had  to  be  decided,  there  were  some 
who  talked  stoutly  against  it,  and  others  who  were  not  willing 
to  say  a  word  one  way  or  the  other.  The  situation  was  omin- 
ous. At  this  juncture  John  Witherspoon  arose  to  his  feet  in 
the  presence  of  the  assembly  and  said:    "Gentlemen,  there  is  a 
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tide  in  the  affairs  of  men,  a  nick  of  time.  AVe  perceive  it  now 
before  us.  To  hesitate  is  to  consent  to  our  own  slavery.  For 
my  own  part,  of  property  I  have  some,  of  reputation  more. 
That  reputation  is  staked,  that  property  is  pledged  on  the  issue 
of  this  contest;  and  although  these  gray  hairs  must  soon  de- 
scend to  the  sepulcher,  I  would  infinitely  rather  that  they  de- 
scend thither  by  the  hand  of  the  executioner,  than  desert  at 
this  crisis  the  sacred  cause  of  my  country."  That  was  the  note 
that  awoke  the  spirit  of  courage  in  the  heart  of  almost  every 
man  present.  The  Declaration  of  Independence  was  drawn  and 
signed,  and  John  Witherspoon's  name  stands  near  the  top  of 
the  list  of  the  signers.  I  never  realized  before  as  I  did  in  read- 
ing this  history,  how  daring  a  thing  that  was  for  that  man  to 
do,  and  for  other  men  to  do.  What  a  courageous  thing  it  was. 
Hut  he  was  convinced  of  duty,  he  was  convinced  of  the  thing 
that  was  right,  and  he  had  the  courage  of  his  conviction.  He 
did  not  know  but  that  his  property  would  all  be  taken  away, 
he  did  not  know  but  that  his  reputation  would  be  blasted,  he 
did  not  know  but  that  his  name  might  go  down  through  all  the 
years  to  come  as  that  of  a  traitor  to  his  country.  But  he  was 
persuaded  that  injustice  and  oppression  were  wrong,  and  that 
it  was  the  right  and  proper  thing  for  a  man  to  do — to  stand  in 
the  defense  of  his  manhood  and  in  respect  to  that  which  made 
and  consituted  him  what  he  was.  And  so  there  are  dangers 
that  arise  today,  there  are  probable  losses  that  confront  us,  and 
we  have  got  to  take  the  right  attitude.  We  must  be  men  of 
courage. 

Sometimes  we  hear  men  say  it  is  difficult  to  be  a  business 
man  along  certain  lines  and  be  a  Christian,  be  a  true  man,  true 
to  the  instincts  of  our  own  nature.  That  is  a  certain  indication 
that  there  is  a  call  for  courage  on  your  part  and  on  my  part, 
that  we  must  be  ready  to  face  probable  loss,  that  we  must  be 
ready  to  confront  possible  danger  in  the  interest  of  that  which 
is  right  and  true.  W^e  all  today,  no  matter  what  our  political 
afiiliations  may  be  point  with  pride  to  our  Chief  Executive. 
\Miatever  mistakes  we  may  feel  that  he  has  made — for  he  is 
human — we  all  feel  that  President  Roosevelt  is  a  man  true  as 
steel,  that  he  is  a  man  of  convictions,  and  that  when  he  sees  a 
thing  to  be   right   and   true,   no   matter   how   great   mav  be   the 
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forces  that  oppose  themselves,  he  speaks  out  in  defense  of 
what  he  believes  to  be  right  and  what  he  believes  to  be  true. 
I  think  we  will  all  give  him  credit  for  being-  a  man  of  courage 
and  a  man  wdio  wants  to  do  that  which  is  right,  however  he 
luay  have  made  mistakes  in  this  or  that.  So  we  say  that  one 
of  the  elements  contributing  to  the  making  of  the  man  worth 
while  is  this  element  of  courage;  and  there  is  no  life  where 
that  is  not  called   for. 

Still  another  feature  in  the  man  that  is  worth  while  is  the 
element  of  self-control.  After  all.  abcnit  the  hardest  thing  we 
have  to  do  in  this  world  is  to  control  ourselves.  It  is  a  good 
deal  easier  to  boss  other  people  than  it  is  to  boss  ourselves; 
it  is  a  good  deal  easier  to  make  a  person  who  is  imder  you  do 
what  you  want  him  to  dij  than  it  is  to  make  yourself  do  what 
you  know  you  ought  to  do.  \\'e  have  high  authority  for  the 
statement  that  he  who  ruleth  his  spirit  is  better  than  he  that 
taketh  a  city.  The  man  of  self-control  is  a  man  worth  wdiile. 
This  element  of  hiuuan  character  w^as  recognized  in  the  pagan 
world.  One  of  the  seven  virtues  of  the  Greeks,  who  developed 
manhood  in  many  ways  to  a  high  degree  of  excellency,  was  the 
virtue  of  self-control.  The  Spartan  mother  was  diligent  in 
teaching  her  children  that  they  must  learn  that  virtue  among 
the  very  first  lessons  in  life,  that  they  could  never  accomplish 
much  in  the  world  if  they  were  lacking  in  that  virtue.  \\'e 
need  that  virtue  today.  Sometimes  we  seem  to  forget  the  value 
of  such  a  virtue ;  we  seem  to  think  that  by  giving  license  to 
all  the  impulses  and  feelings  of  the  inner  nature  we  are  attain- 
ing our  largest  liberty,  when  thereby  we  mav  be  bringing  our- 
selves into  the  deepest  slavery.  AA'e  have  members  that  must 
be  controlled.  Some  of  us  by  nature  have  fiery  dispositions, 
and  it  does  not  take  very  much  to  set  us  off,  and  we  let  oiu" 
tongues  run  to  our  own  hurt  and  to  the  injury  of  those  around 
us.  It  is  a  great  thing  for  a  man  who  is  naturally  impatient 
to  hold  his  tongue  in  check,  to  keep  his  temper  under,  to  so 
control  himself  that  he  will  not  speak  rashly  when  provocation 
comes.  The  man  who  allows  his  temper  to  get  the  better  of 
him  is  alwaxs  the  weaker  man.  Take  two  men  in  debate  and 
let  one  of  them  l^ecome  angrv  and  he  is  sure  to  be  weakened 
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b}-  it  and  lose  his  cause;  while  it  is  the  man  who  can  control 
himself,  no  matter  what  personal  reflections,  no  matter  what 
taunts  or  flings  may  be  thrown  at  him,  who  still  does  not  lose 
his  poise  but  can  h(.)l(l  himself  in  check  and  follow  his  coiu'se 
through,  who  is  bound  to  win  in  controversy.  So  it  is  all 
through  life.  We  must  have  that  virtue  manifested  by  the 
farmer  who  went  out  to  the  barn  to  milk  his  cow.  He  had 
just  finished  milking  when  the  cow  lifted  her  foot  and  kicked 
over  the  bucket,  spilling  all  the  milk.  He  was  very  angry. 
■'Yes,  sir,"  he  told  his  wife,  "I  was  just  that  mad  I  could  have 
killed  the  old  brute.  I  was  just  so  mad  that  I — I  just  sat  down 
and  milked  her  right  over  again."  AMiile  we  may  feel  mad 
enough  at  a  person  sometimes  to  nearly  kill  him.  we  must  be 
ready  to  sit  right  down  and  do  the  work  over  again  that  mav 
have  been  spoiled  b}'  the  kicking  of  somebody  around  us  con- 
nected with  what  we  were  doing. 

Then  not  onl}-  must  the  temper  beheld  in  check,  but  this 
spirit  of  self-control  must  manifest  itself  in  the  whole  nature. 
There  are  habits  to  be  kept  in  check,  and  how  often  we  allow 
them  to  run  unguarded. 

I  want  to  speak  a  word  of  commendation  for  what  the 
railroads  are  doing  in  the  cause  of  temperance  bv  requiring 
all  men  in  their  employ  to  be  men  of  sober  habits.  In  doing 
this  you  men  are  doing  something  that  is  wielding  a  tre- 
mendous influence  over  the  young  life  of  om'  country,  over 
young  men  who  are  looking  up  to  your  calling  in  life  and  think 
it  is  a  great  calling.  They  learn  that  this  is  what  you  require 
of  your  employees,  men  who  will  never  deaden  their  senses 
by  intoxicating  liquors.  Our  habits  must  be  kept  in  check,  and 
by  controlling  ourselves  we  are  making  of  ourselves  men  worth 
while,  men  that  will  accomplish  something  worth  the  doing  in 
this    world. 

And  I  have  just  one  more  thing  to  say  and  then  I  will  quit. 
Another  element,  and  the  crowning  element  in  my  judgment, 
and  I  think  in  the  judgment  of  you  men.  that  contributes  to 
the  making  of  a  man  worth  while  is  that  he  shall  be  a  Chris- 
tian man.     As   we  look  through  the  book  of  histor\'  and   turn 
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over  its  pages  here  and  there,  we  all  stand  in  adoration  and 
admiration,  and  most  of  us  perhaps  in  worship,  before  the  Man 
of  Nazareth  as  being  the  supreme,  collosal  example  of  the 
manhood,  or  of  the  man  worth  while.  I  tell  you,  my  fellow- 
men,  the  man  wdio  takes  Christ  into  liis  life,  the  man  who 
receives  the  truth  from  heaven,  whose  ear  is  attuned  to  hear 
the  voices  that  are  above  this  world,  is  the  man  who  is  going 
to  allow  influences  to  come  into  his  life  that  wall  strengthen 
and  ennoble  as  nothing  else  possibly  can.  The  Greek  word  for 
man  is  a  word  which  means  "the  up-looking  one."  I  do  not 
know  how  many  Darwinians  are  here,  but  if  you  are  a  Dar- 
winian I  know  you  will  assent  to  this.  By  the  very  fact  that 
a  man's  fore  limbs  are  taken  up  from  the  earth  and  are  not 
used  for  the  purpose  of  locomotion,  his  face  is  lifted  toward 
the  heavens;  his  face  is  lifted  above  the  sod  that  he  may  have 
a  broader,  wider  horizon,  that  he  may  see  things  that  are  above 
and  bevond  himself.  His  eyes  are  not  downcast  to  the  earth 
all  the  time.  The  face  uplifted,  the  vision  outstretched  and 
reaching  out  beyond  to  receive  influences  and  inspiration  from 
forces  and  energies  that  are  higher  than  the  things  that  are 
merelv  earthly,  is  an  indication  of  what  man  is  intended  to  be. 
The  man  who  has  the  spirit  of  the  Christian  in  his  life  is  the 
man  who  has  that  wdiich  will  make  him  worth  while. 

Xow,  Christianity  is  often  counterfeited,  and  very  often 
men  judge  of  the  real  thing  by  the  counterfeit.  However,  we 
do  not  do  that  with  money.  If  you  happen  to  come  across  a 
counterfeit  dollar,  you  do  not  say  that  all  money  is  counterfeit 
and  useless.  The  very  fact  that  the  dollar  is  counterfeited 
shows  that  it  is  worth  counterfeiting.  And  the  very  fact  that 
the  Christian  life  is  counterfeited  shows  that  it  is  worth  pre- 
tending. l')Ut  that  is  only  evidence  that  it  is  worth  counter- 
feiting ;  it  is  only  testimony  to  the  value  of  it.  I  think  every 
man  of  us  ought  to  indentify  himself  with  the  church  of  Jesus 
Christ  in  the  world.  It  is  God's  institution;  it  is  the  one  insti- 
tution that  has  been  given  to  men  for  their  perfecting  in  char- 
acter, including  men  of  all  callings  and  of  every  walk  in  life, 
of  every  degree  of  culture  and  intelligence,  of  every  station 
or  position  in  this  world.     A  man  ought  to  be  actively  engaged 
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in  the  work  of  the  Great  ^Master,  for  we  are  to  hve  for  things 
that  are  beyond  and  for  the  things  of  eternity,  as  well  as  for 
the  things  that  are  present  and  the  things  that  are  of  time.  It 
is  a  mistake,  of  conrse,  for  us  to  be  in  the  church  simply  for 
its  emoluments,  for  the  position  it  olTers,  for  the  opportunities 
it  affords,  or  for  the  fellowship  to  be  there  enjoyed.  ]\Iany 
men,  I  fear,  are  in  the  church  simply  for  that  reason,  because 
it  is  the  thing  to  do,  because  it  is  the  popular  thing  in  certain 
communities  to  be  a  member  of  the  Church.  This  is  the  great- 
est mistake  in  the  world.  Xo  man  ought  to  be  in  the  church 
unless  he  is  first  of  all  a  member  of  Jesus  Christ,  and  has  taken 
Him  as  his  guide  and  is  looking  upon  Him  as  his  inspiration 
and  support.  Only  such  a  one  should  be  a  member  of  the 
church   of   Jesus   Christ. 

This  reminds  me  of  a  story  of  an  Irishman  who  came  to 
this  country.  He  had  been  in  New  York  a  short  time  and  one 
day  he  wanted  to  go  across  Broadway,  but  there  was  a  funeral 
procession  passing,  and  it  was  a  very  long  procession.  He 
waited  until  he  became  weary,  and  still  there  was  no  end  to 
the  procession  in  sight.  He  stepped  up  to  the  policeman  on 
the  corner  and  asked  him  who  this  man  was  that  had  such  a 
fine  funeral.  The  policeman  said  he  didn't  know,  but  that  he 
must  be  a  great  citizen  to  have  a  funeral  like  that.  He  waited 
a  while  longer  and  still  the  funeral  kept  on,  and  he  stepped  up 
to  a  street  cleaner  and  asked  him  who  the  man  was  that  was 
having  such  a  fine  funeral.  He  says,  "The  man  that  can  have 
such  a  fine  funeral  as  that  must  be  a  great  man  in  the  country.'' 
The  street  cleaner  said  he  did  not  know  whose  it  was,  but  he 
agreed  that  he  must  have  been  a  very  great  man.  After  a 
time  the  procession  came  to  a  halt  for  some  reason,  and  the 
Irishman  stepped  up  to  the  door  of  a  cab  and  poked  his  head 
in  at  the  window  and  asked  the  solitary  occupant  what  the 
name  of  the  man  was  who  had  such  a  wonderfully  fine  funeral. 
The  man  says,  "You  have  me  now ;  I  don't  know.  I  am  simply 
in  it  for  the  ride." 

I  fear  there  are  a  great  many  men  who  are  in  the  chiuTh 
simply   for  the  ride. 

With  these   elements  which   I   have   named,   I   hope  that   I 
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ma}'  have  brought  before  }"ou  something  that  contributes  to 
the  making  of  the  man  worth  while  to  occupy  any  position 
or  to  engage  in  any  work  in  life. 

I  thank  you  for  }-our  very  kind  attention. 

A'ICE-PRESIDEXT :  I  am  sure  we  all  agree  that  we 
have  been  splendidly  entertained  by  Dr.  Cotton's  discourse. 
There  are  no  technical  papers  to  come  up  this  evening,  and 
perhaps  we  can  hear  from  some  of  the  members.  Brother 
Gilg  is  generall}'  able  to  say  something  apropos. 

AIR.  HEXRY  F.  GILG:  I  promised  Dr.  Cotton  when  I 
was  introduced  to  him  this  evening  that  if  he  made  any  nice 
remarks  I  would  join  in  the  applause  which  he  would  be  sure 
to  get  at  the  end.  and  I  can  join  in  that  with  the  heartiest 
spirit.  I  am  free  to  say  there  has  been  no  speaker  here  in 
nn-  experience  who  has  been  tendered  the  ovation  he  has  had. 
The  members  of  the  Club  all  feel,  I  am  sure,  as  I  do,  that  it 
is  a  good  thing  to  get  away  from  the  technical  questions  once 
in  a  while  and  have  the  truth  told  to  us  about  what  we  ought 
to  do.  Dr.  Cotton  has  given  us  some  thoughts  to  ponder  over, 
to  apply  to  ourselves  and  to  follow  out  in  our  daily  lives. 

From  my  side  of  the  fence,  not  being  a  railroad  man  but 
catering  to  railroad  men,  I  have  found  in  many  years  of  selling" 
to  them  that  adhering  strictly  to  the  truth,  carrying  out  all  the 
statements  that  I  make,  has  made  me  successful.  And  when 
a  man  so  eminent  as  Dr.  Cotton  tells  us  of  these  things  I  know 
that  I  am  on  the  right  track. 

Xow  I  feel  that  the  best  thanks  of  the  Club  are  due  to 
Dr.  Cotton  for  helping  us  out  tonight  and  taking  the  ])lace  of 
^[r.  Marron,  and  I  offer  a  motion  that  we  give  him  the  hearty 
thanks  of  the  Club  and  ask  him  to  stop  here  at  his  convenience 
and  make  himself  at  home  with  us. 

The  motion  was  duly  seconded  and  carried  unanimously. 

MR.  GEO.  T.  BARXSLEY:  The  gentleman  who  made 
the  motion  perhaps  did  not  think  of  it  at  the  moment,  but  I 
should  like  to  have  that  include  thanks  to  our  Ex-President, 
Mr.  Stark,  for  getting  so  eminent  a  man  to  talk  to  us.     To  Mr. 
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Stark   is   due   a   threat   deal  of   credit   for  his   ability  to   get   Dr. 
Cotton   to   address   us. 

MR.  GILG :  I  accept  the  amendment  with  pleasure,  but 
I  could  hardly  be  expected  to  make  any  apology  to  Mr.  Stark 
for  overlooking  him,  because  we  simply  expect  him  to  do  things 
of   that   kind. 

MCE-PRESIDEXT:  Mr.  Stark.  I  can  assure  you  that 
you  are  included  in  the  vote  of  thanks. 

A  A'OICE :  Dr.  Cotton,  when  he  got  up  to  speak,  said  he 
did  not  know  very  much  about  our  technical  matters.  Before 
he  got  through  I  came  to  the  conclusion  that  he  knew  a  good 
deal  about  the  rules  of  interchange  and  about  recommended 
practice  and   standards. 

MCE-PRESIDEXT:  He  certainly  did.  I  explained  to 
the  Doctor  this  evening  that  one  of  the  principal  duties  and 
pleasures  of  this  organization  was  to  maintain  a  Committee, 
known  as  the  Inter-change  Committee,  to  present  suggestions 
or  amendments  to  the  Master  Car  Builders'  Association  each 
year  to  better  the  Rules  by  which  alone  it  is  possible  to  move 
cars  from  one  railroad  to  another,  and  without  which  Rules  and 
the  feeling  of  honor  and  belief  in  the  truth  of  our  fellow-men 
that  exists  among  the  railroads  to-day,  largely  as  the  result 
of  the  yi.  C.  B).  Rules,  the  business  of  the  country  would  be 
tied  w\)  from  time  to  time  at  interchange  points.  It  could  not 
move.  A\'e  think  that  is  one  of  the  great  things  we  do  in  this 
organization,  to  assist  to  move  the  cars  of  the  country. 

Is  Air.  J.  J.  Xeison  in  the  room?  A\'e  would  like  to  hear 
a  few  remarks   from  him. 

MR.  J.  J.  XEISOX:  This  is  the  first  time  I  have  had 
an  opportunity  to  say  a  word  to  the  Club.  I  thank  the  Presi- 
dent for  giving  me  this  opportunity,  especially  on  an  occasion 
when  you  have  listened  to  such  a  brilliant  address  from  a 
fellow-townsman  of  mine.  ]  brother  Stark  knew  when  he  called 
upon  Dr.  Cotton  to  come  here  that  he  had  a  tine  substitute  for 
Mr.  Marron.  And  I  am  very  glad  that  he  had  been  placed 
upon  the  right  side,  in  the  right  direction.     That  is,  our  desti- 
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nation  from  this  time  will  be  upwards.  Mr.  President,  I  thank 
you  for  calling  ui)on  me.  and  I  hope  you  will  excuse  me  if  I 
do  not  sa}'  anything"  more. 

MCE-PRESIDEXT:  ^Ir.  Stark  has  been  referred  to 
quite  fre(|uentl\'.  and  it  is  onl)-  fair  that  he  get  up  and  say 
something  in  his  own  defense. 

MR.  F.  H.  STARK:  I  feel  that  we  have  been  favored 
to-night  with  a  very  able  address,  and  J  am  sure  we  all  concur 
in  what  the  Doctor  has  said.  Some  of  us  ma}'  be  a  little  like 
the  fellow  about  whom  some  one  asked  what  denomination  he 
belonged  to  and  they  said  he  belonged  to  such  and  such  a 
church  but  he  was  not  working  at  it  very  much.  Possibly  that 
might  ai)ply  to  some  of  us.  However,  our  effort  in  trying  to 
secure  Mr.  Marron.  and  also  Dr.  Cotton,  was  that  something 
might  be  said  in  the  way  of  encouragement  to  young  men.  As 
we  grow  older  we  realize  the  importance  of  encouragement  to 
young  men  to  get  them  started  on  the  right  track.  Dr.  Cotton 
referred  to  the  fact  that  inquiry  was  made  for  a  young  man 
to  take  a  position  in  a  bank.  I  can  verify  that  myself.  I  know 
of  a  certain  banking  institution  that  was  looking  for  a  young 
man,  and  in  considering  the  young  men  in  our  borough  of  about 
5,000  there  were  only  about  three  or  four  boys  just  out  of  high 
school  that  the  directors  thought  would  be  satisfactory,  and  I 
am  glad  to  say  one  of  the  }()ung  men  is  in  this  room  to-night. 
It  is  true,  when  ])eoj)le  want  young  men  to  fill  important  posi- 
tions they  look  around  and  pick  out  the  young  man  of  char- 
acter. That  is  growing  more  and  more  everv  year  with  all 
interests,  including  the  railroad  world.  As  the  Doctor  said, 
many  times  young  persons  get  discouraged  and  fear  there  is 
no  use  in  trying,  that  the  fellow  who  is  rough,  who  gets  along 
bv  decepti(jn,  is  the  most  successful.  Put  that  is  not  true.  We 
.should  study  the  matter  carefully  and  figure  out  for  ourselves 
whether  it  is  worth  while.  We  had  a  living  example  in  our  late 
Pre.=ident,  who  was  a  man  of  integrity,  and  those  of  us  who 
attended  iiis  funeral  heard  the  words  of  one  who  knew  him 
W'ell,  who  gave  Mr.  Watts  one  of  the  greatest  compliments  that 
a  man  could  receive.  It  might  be  said  that  a  man  of  Mr.  Watts' 
character   wnul<l   not   be   able   to   run   a   division   on   a   railroad. 
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l)nt  nc\'ertheless  ATr.  \\'atts  was  known  for  his  exemplary  life, 
and  1  believe  we  will  all  agree  that  he  is  just  as  well  off,  yea, 
better,  for  having  lived  the  life  he  had.  I  believe,  too,  that 
voung  men  are  too  ambitious  and  want  to  travel  too  fast.  I 
heard  the  State  School  Commissioner  of  Xew  York  State  deliver 
an  .'ddrcss  bef(M-e  the  graduating  class  at  Albany,  Xew  York, 
and  be  followed  a  different  line.  Alost  lecturers  tell  a  young 
man  to  place  a  mark  and  then  struggle  to  attain  it,  and  they 
will  recite  a  list  of  many  of  our  Presidents  and  great  men. 
This  Commissioner  said  that  he  found  there  were  a  great  many 
men  just  like  himself  that  were  surprised  to  think  they  were 
holding  the  positions  they  were  filling,  and  he  quoted  a  large 
number  of  judges  and  other  prominent  men  who  said  there  was 
no  one  more  surprised  at  being  able  to  fill  their  positions  than 
thev  themselves.  And  that  is  a  pretty  good  attitude  for  a  young 
man  to  take.  If  we  are  so  self-confident  and  have  such  an 
txalted  idea  of  ourselves  that  we  feel  we  are  kept  down  and 
have  not  the  positions  we  ought  to  have,  that  we  have  not  been 
recognized,  that  is  dangerous  ground.  But  it  is  the  young  man 
that  fills  the  position  to  the  best  of  his  ability  and  is  in  a 
measure  satisfied  with  his  position ;  no  matter  what  task  is 
given  him  to  do  he  does  it  faithfully.  I  will  take  my  chances 
on  that  man  being  selected  to  fill  a  more  important  position 
than  the  \-oung  fellow  that  feels  that  he  has  not  been  appre- 
ciated and  is  all  the  time  grumbling. 

The  Pittsburgh  Railway  Club,  as  well  as  similar  organiza- 
tions, is  a  school.  A  young  man  should  come  here  and  take 
part.  1  remember  when  I  first  attended  the  Master  Car  Build- 
ers' conventions  when  I  was  (juite  young.  Two  or  three  of  the 
elderly  gentlemen  came  around  and  said  some  encouraging- 
words.  Some  of  us  were  only  able  to  get  up  and  second  a 
motion  or  say  a  few  words  and  sit  down.  I  remember  when 
Mr.  ^^larden  came  to  me  and  said:  "Thats  right,  young  man, 
get  up  on  \onr  feet  and  don't  wait;  get  up  before  somebody 
takes  all  }-our  ammunition  away."  It  is  through  the  practice 
of  talking  before  gatherings  that  we  are  able  to  talk  in  public 
at  all.  I  wish  our  young  men  would  take  advantage  of  the 
opportunity  and  not  let  us  older  fellows  do  all  the  talking. 
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I  am  ver}-  much  gratified  that  we  have  Dr.  Cotton  with 
us  to-night.  I  know  him  personally,  and  I  respect  him  as  a 
man  in  his  calling'  having  the  courage  to  teach  the  truth  fear- 
lessly, and  I  am  more  than  delighted  that  he  has  been  with  us 
and  I  am  sure  we  all  appreciate  it. 

MCE-PRESIDEXT:  If  there  is  no  further  business  to 
come  before  the  meeting,  a  motion  to  adjourn  will  be  in  order. 

OX  MOTION— Adjourned. 


Tn  Itlemoriam 


FREDERICK  J.  SHALER 


Whereas,  God  in  His  all-v^rise  providence 
has  removed  from  cur  midst  one  our  members, 
Mr.  Frederick  J.  Shaler,  who  died  on  March 
16th,  1908,  v/e,  the  committee  appointed  to  pre- 
sent suitable  resolutions,  suggest  that  the  fol- 
lowing be  spread  upon  the  records  of  the  Club: 

Mr.  Frederick  J.  Shaler  was  one  of  the  char- 
ter members  of  the  Club,  always  taking  an  active 
interest  in  its  welfare  and  in  regular  attendance 
at  its  meetings.  He  was  a  man  liked  by  all  who 
had  an  acquaintance  with  him,  and  the  Club  has, 
through  his  demise,  lost  one  of  its  most  useful 
members,  and  in  our  expression  of  sorrow  we 
also  extend  our  earnest  sympathy  to  the  family 
cf  the  deceased. 

STEPHEN  C  MASON, 
EDWARD  KERR, 
JOHN  T.  BROWN, 

Committee. 
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In  lUcmorldin 


C  M.  FRASER 


In  the  death  of  one  of  our  members — 
Mr.  C.  M.  Eraser — we  are  conscious  of  a  genu- 
ine loss.  One  had  but  to  meet  him  to  know 
Mr.  Fraser,  and  to  know  him  was  to  be  bene- 
fited, for  his  was  a  fine  consistent  Christian 
character,  and  his  death  will  be  deeply  regretted 
by  his  friends  and  business  associates.  As  fel- 
low-members of  the  Railway  Club,  and  as  his 
associates  in  the  railroad  business,  we  are  sym- 
pathetically united  with  his  family  in  their  be- 
reavement, though  bowing  to  the  will  of  God. 

Resolved,  That  this  expression  of  sympathy 
he  spread  on  the  minutes  of  this  Club  and  a 
copy   of   same   be   presented   to   the   family. 

H.  V.  PORTER, 
M.  E.  GEORGE, 
R.  P.  KEENOY, 

Committee. 


.J 


ESTABLISHED 
1891 


EDWARD  KERR,  President. 
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Ms  M  km  (astiii55  ol  tveff  Des([iplion. 

fnpe  km  and  ii\  Journal  Beannfs  i  ]0\] 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PITT  COUPLER 

The  latest  up-to-date  coupler  of  the  M.  C.  B. 
type  in  which  are  combined  vvith  the  simplicity 
of  the  Janney  Coupler  the  up-to-date  features 
of  a  "Lock-Set"  and  "Knuckle-Opener". 
Complies  with  all  the  requirements  of  the 
A\.  C.  B.  Association  and  of  the  Safety 
Appliance  Law 

MANUFACTURED  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of   the 

PiNTSCH    SySTEM 

under  all    condi- 
tions oF  service 


PXNTSGR 


xJkht 


Latest  Mantle  Lamp  Type  N?35O0 

'Hourly Consumption  2.l2ftibieFf 
"Gandle  Power  99,5" 
J.G.Denton    Professor 
Engineering  Practice, 
Stevens  Institute,  Hoboken.N, J. 
COST  KPER  HOUR. 


2  RECTOR  ST 


^  ^^^CaR  fitAim  ANt>U6HT\H^  ^^        NEW  YORK.N.Y. 


LATROBE  STEEL  &  COUPLER  CO. 

MANUFACTURERS  OF 

LATROBE,   MELROSE  &  CHICAGO  ALL-STEEL 
COUPLERS  &  STEEL  CASTINGS. 


WORKS: 

MELROSE   PARK,  ILLS. 


MAIN   OFFICE: 
1200  Girard  BIdg.,  PHILADELPHIA 


Branch  Office:     1720  Old  Colony  BIdg.,   CHICAGO. 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE.  71  BROADWAY.  NEW  YORK. 

BRANCH  OPFICES:-CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C. 


Damascus  Drake  Deatn  Co., 

...Manufacturers  of... 

"Damascus  and  Waycon"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 


Peerless  Rubber  manufacturing  Co. 


W-]'s^-'f'M-^-^n>cii^  1-^^ 


Manufacturers 


;,'*"''''  Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment  ^^^ 


Warren   St. 
ew  York. 


RUST  PROOF  STEEL  HOSE  CLAMPS 

For  Air  Br&ke,  Steam  Heating  and  Tank  Hose  | 

J.    R.    CLANCY 

SYRACUSE,    N.    Y 

8^"  Send  for  Blue  Prints  and  Samples. 


STANDARD  STEEL  CAR  COMPANY 

NEW  YORK:  GENERAL  OFFICE:  WORKS:  CHICAGO: 

170  Broadway.  Frick  Building,  Pittsburg,  Pi.     Butler,  Pa  Fisher  BIdg. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS,  BOLSTERS.  BRAKE  BEAMS,  ETC. 
Capacity,  30,000  Cars  per  Annum.      Write  for  Detailed  Information. 


b„i"lIr  dbawbab  attachments 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 

Has  all  the 
f^oints  of  a 
Perfect  Gear 

si/v\f»le: 


STRONG 


-RELIABLE 

TANDEM 
SPRING    GEARS. 

61x8,  or  8x8  Sprin|(s 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    for   Catalog. 


CLEVELAND.     OHIO 


Xbe    Standard    Coupler    Company 

announces  the  removal  of  its  New  York  office  from  1 60  Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church). 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 

is  now  in  use  by  226  companies. 

The  SESSIONS-STANDARD  FRICTION   DRAFT  GEAR 

is  now  in  use  by  i  17  companies. 

Both     made    fc>y    Standard    C:;oijpler   Clompany. 


TO     INCREASE     YOUR    OUTPUT    USE 

VULCAN  HIGH   SPEED   STEEL. 

Always  the  Same.    Absolutely  Uniform.    Evety  Bar  Guaranteed- 
Crucible  Tool  Steels  to  Meet  all  Requirements- 

MANUFACTURED     BY 

VULCAN  CRUCIBLE  STEEL  CO. 

01^  r»iT"rs«TLTii<i 
General  Office  and  Works,  ALIQUIPPA.  PA. 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 


BELGIAN  POST  AND  CANOPY  LAMP 

Tlie  best  lamp  made  for  lighting  park?, 
drives,  publio.  and  private  ground?,  FORTY- 
THEIEE  candle  power  light,  equal  to  three 
lamps  of  any  other  design.  Will  withstand 
lieav/  winds  witliout  blowing  out.  $6  00 
each,  delivered.  Send  P.  ().  money  order  or 
check. 

THE    DRESSEL  RAILWAY  LAMP   WORKS 

3868    PARK   AVENUE,    NEW    YORK   CITY 

References — Twelftii  Ward  Bank  and 

Knickerbocker  Trust  Company. 


Pressed  Steel  Gar  Company 


DESIGNERS  AND  BUILDERS  OF 

STEEL    PASSENGER    CARS 
AND    TRUCKS 

FOR 

STEAM  AND  ELECTRIC  SERVICE 


STEEL    CAR     FOR     ELEVATED    AND    SUBWAY    LINE 


Steel  and  Composite  Freight  Cars 
Mine  Cars  Tank  Cars 


Pressed  Steel  Specialties 

Pittsburgh,    New   York,  Chicago.   Atlanta,    St.   Louis, 
Mexico  City,  Sydney,   N.  S.  W.,   Buenos  Aires. 


'itsfiprffh,  Pa 


SUYDAM'S  Protective  PAINTS 

for  MM  (in  ^  Moral  M  Work 


•MANUFACTURED  BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  STS  , 

BELL  'PHONE.   343   FI8K.  PITTSBURGH,    PA. 


'^      the  wonderful  things  which  are  being  accotnplished 
by  the  use  of  The  Dukesmith  Air  Brake  Control  System. 

We  will  gladly  mail  our  magnificent  catalogue  to  any 
railroad  man  on  appHcation.  Our  Straight  Air  Control 
Valve  will  positively  perform  wonders  when  compared 
with  any  other  air  brake  device.    J-     J-     J-     J-     ^ 

THE  DUKESMITH  AIR  BRAKE  COMPANY 

WABASH     BUILDING,     PITTSBURGH.     PA. 


l|ujpif;i!U!^p;ti£jKiv  ^» 
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ESTABLISHED     1684 


SIPE^S  JAPAN  OIL 

IS  SUPERIOR  TO  UNSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS    OF    PAINTING 

IN  DAILY  USE  BY  ALL  THE  LEADING  EAILR0AD8  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY ■ 


CHICAGO,  ILL.  JAMES  B.  SIPE  8u  CO,  Allegheny,  pa, 


FOR    SALE 


Damascus  Bronze  Co.  Pittsburg,  p^. 


Diunsiscus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  $0  fc 
greater  mileage — save  25  %  in  oil — at 
no  time  heat  to  cttt  or  char  aoi  axle 
or  pin.       0     &     is     ^     &     0     0 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — CtLstings  and  Ingot 
Phosphorized  Copper. 
Babbit  Metals  —All  Grades. 


GLOBE 


SPECIFY  "DAMASCUS 


NICKEL  BRONZE." 


BRAND. 


OCTAGON, PATTERN 


What  Do  You  Wantto  Find  A  Union? 

Ability  to  disconnect  and  reconnect  after  more  or  less  service? 
THEN  GET  THE  "kEWANEE"- 

The  only  union  with  a  solid  (not  inserted)  brass  to  iron  thread  con- 
nection. al>soiutely  preventing,'  corrosion  making  it  easy  to  break  the  joint 
without  injury,  even  after  long  service. 

Want  to  get  rid  of  the  gasket? 
THEN  GET  THE  "KEWANEE"- 

Wiiich  has  a  l>rass  to  iron  liall  joint  seat  which  makes  an  air  tight  seal 
witliout  usin.u"  a  gasket. 

Want  to  find  every  union  perfect? 
THEN  GET  THE  "KEWANEE"- 

Every  union  before  it  leaves  the  factory  is  rigidly  tested  with  compressed 
air  under  Water — any  union  not  perfectly  air  tight  is  scrapped. 

THE        KEWANEE"   cannot   rust   together— requires    no    gasket— is 
rigidly  tested— has  no  inserted  parts— can  be  used  again  and  again— therefore 

THE  "KEWANEE"  OUTLASTS  MANY  ORDINARY  UNIONS 

MANUFACTURED    BY 

National  Tube  Company,  Pittsburgh,  pa. 

ATLANTA  CHICAGO  DENVER  NEW   ORLEANS  NEW  YORK 

PHILADELPHIA  PITTSBURGH  PORTLAND  SAN    FRANCISCO 

ST,    LOUIS  SALT   LAKE   CITY  SEATTLE 


Gould  Coupler  Co. 


orncES 

341-347  Fifth  Avenue, 

New  York. 
The   Rookery,   Chicago. 

Depew,  N.  Y. 


WORKS 
Axle  For^e,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast   Steel,   Depew,  N.  Y. 


Gould  Friction  Draft  Gear 
Gould  Couplers  Crown  Bolsters 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

-^  F'rtRK.     BUILDIING  t^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rzkilway  and  Makchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  va;S^^l  company 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  pochester.  rTY^" ""pTtts burgh,  pa 

505    PREBLE   AVE.  SAYRE,   Pi\.  CLEVELAND,  O. 

ALLEGHENY,     PA.  NEW  YORK  CITY,  N.   Y. 

Jimmioit,  master  Car  Bulldersi 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^P  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  //A\\  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economv  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe.  Chicago,  III. 

lA/RITTE     F^OR    Si^l/VkRLE     OF 

Stabrite  Front  End  Paint 


yv\/\ii>E   ^^v 


Chas.  R.  Long,  Jr.  Company 


INCORPORATED 
MANUFACTURERS   OF 


RAILWAY.  STATION   AND  -  OITTQVII  f  IT      WV 

BRIDGE  PAINTS.  UV^UlO  V  IL/i^ll,,    IV  I  , 


Nathan  Manufacturing  Co. 

85  -  93  Liberty  Street,  New  York. 
1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Natlian  Injectors 
for  Locomotives 


AND 


Sight-Feed  Lubricators.  i 

\  All  Specially  arraaged  for  High=Pressure  Engiaes.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES.    \ 

I  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  2 

'-  SOLE  AGENCY     FOR  THE 3 

>  Coale    Muffler    d    Safety    Valve    Co.,   Inc.   < 
PITTSBURGH  COAL  COMPANY 

Producers  of  Ail  Grades  of 

Steam  Coal 

Railroad  Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSBURGH,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board   while  running. 


A  catalog'  or  call  by  Representative 
for   the  asking'.     j&     Ai     j&     j&     &f 

Homesteafl  Valie  Mfj.  Co., 

Works:  Homestead,     Pittsburgh,  P 


cHflHi^ES  G.  smiTH  co. 

Machine  to^  Tools, 

BOf^IflG  AHD  TUt^NlNG  MIliLiS 

]VIIliLilHG     MACHINES,     ALiLi     KlNt>S, 
TUF^I^ET    liflTHES,     (VePtical     and    Hori- 
zontal,) 
ENGINE    liflTHES, 
EMEf^V  Gf^lNDlNG   MACHINERY. 
BflTH  DNlVEf^SflLi  GRlNDEf^S. 


Park  Building, 


Pittsburgh,  Pa. 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C,  with  mechanically 

operated  intake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


LITTLE  GIANT 

DRILLS  ARE  MADE 

IN  13  SIZES 


CHICAGO 


NEW  YORK 


Xo.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  CAR  HEATING  and  LIGHTING  CO. 

MANUFACTURERS  OF  ELECTRIC, 
STEAM  AND  HOT  WATER  HEATING 
APPARATUS    FOR  RAILWAY  CARS. 


IMPROVED  SYSTEM  OF  _  CATALOGUES  AND  CIRCULARS 

ACETYLENE  CAR  LIGHTING.  ^  CHEERFULLY  FURNISHED. 

WHITEHALL  BUILDING,    17  BATTERY  PLACE,    NEW  YORK. 


"ONLY    THE     BEST    IS    THE    CHEAPEST" 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   pQp  f   FAST  PASSENGER  CAR  SERVICE, 


BEARINGS  "^"^  I  HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


The  expense  and  annoyance  of  painting  will  not  recwr 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

tlie  ^^Proven  Shield  for  Steel  Work/'     Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


TOWER  &  CLIMAX  COUPLERS 

In  Malleable  Iron  or  Cast  Steel. 

Malleable  Castings  for  Railroad  Purposes. 


The  National  Malleable  Castings  Co. 

Cleveland,         Chicago.         Indianapolis.  Toledo,  Sharon. 


;"Westing'Iiouse  ' 


The  Wcstinghousc  Air  Brake 

Is  not  merely  an  auxiliary  apparatus,  but 
a  controlling  element ;  not  merely  a  neces- 
sary expenditure,  but  a  dividend- earnmg 
asset 

The  Westinghouse  Air  Brake  Company,  Pittsburg,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


Pacific  type  passenger  locomotive,  built  for 
Chicago,  Burlington  &  Quincy  Railroad. 
Total  weight  of  engine  in  working  order, 
234,000  pounds.  Weight  on  driving  wheels, 
157,000  pounds;  diameter  of  driving  wheels, 
'4  inches.  Boiler  pressure,  200  pounds. 
Cylinders  22  x  28  inches.  Maximum  trac- 
tive power  31,100  pounds. 

AMERICAIM    LOCOMOTIVE   COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President, 
MANUFACTURERS  OF 

'^Reinforced  Corrugated 
Asbestos  Roofing  and  Sheathing" 

No  Paint  ..^^^^^^^   No  Rust 


Fireproof 


Everlasting 


Asbestos  "Century"  Sheathing  and   Shingles. 
Asbestos    Railway  Wool  Packing  Waste  and 

Supplies  yjy  Cotton  Waste  for  Wiping. 

Perfection     Journal     Box  /IS  Train  Pipe  Coverings. 
Packing  (Patented)  Papers,  Packings,  Etc. 

85%  Magnesia  Boiler  Laggings 

FRANKLIN,         -        -        PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 
Machinery 

No,  3  Double  Axle  Lathe  usin  High-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 


Trinity   Building 
111    Broadway,   New  York 


Pittsburg  Office 

Frick   Building 


M.  M.  CocHRAX,  President. 

W.  Harry  Browx,  Vice  President. 


John  H.  Wurtz,  Secretary  and  Treasurer 


WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.        -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 


FURNACE. 


FOUNDRY. 


CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 
N.  P.  HYNDMAN,  Sales  Agent.     H.  R.  HYN  DM  AN.  Ass't  Sales' Agt. 


J.    Li,    HUKILL.  K.    F.    HCUNTBR,  S,   L.    BASSETT, 

PRHIST.   M  TKE&A3.  V.    PRB9T.  SHO*! 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD,  MILL  and 


GENERAL    SUPPLIES. 


311-315   FIRST  AVENUE. 

PITTSBURG,  PA. 

AGENTS    FOR    .    .    . 

GUTTA    PKROHA  and  KUBBBR   MFG.  CO. 

NORWICH  BELT  MFG.  CO.  BELL    TELEPHONES 

FORSTBRS-  SPLIT  PULLHYS.  COURT  2051 

AOMK   BALL,  BEARING   JACKS.  ..  „        „ 

INTHRLOOKING    BRAKE   SHOE. 

Speck,  Marshal  1  &  Co. 

Dealers   in 

MILL,  MINE  AND  RAILROAD 

SUPPLIES 


H 


1  WATER 

OSC  (STEAM 

^^^^^^  )  ACID 


AIR    BRAKE    HOSE 

Selling    representatives   for 
The  B.  F.  Goodrich   Co., 
New  York  Leather  Belting  Co. 

314   SECOND   AVE.,  PITTSBURGH,   PA. 

Bell  Phone  1572  Court. 


3?1 


ffiHE  RIGHT  WAY. 


TO  STAY  ALL  LOCOMOTIVE  ITKE  BOXES 
TO  OBTAIN  GREATER  SERVICE  RESULTS 
TO  OVERCOME  STAYBOLT  BREAKAGES 
TO  LESSEN    COSTS  OF    FIREBOX    REPAIRS 

IS  TO 

SPECIFY-ORDER-APPLY 
The  Tate  Flexible  Staybolt 

TO    ALL    FIREBOXES 

IN  USE  OS  OVER  SMTY  RAILROADS 

Its  Function  is  to  hold  the  Firebox 
Plates  Securely  together  and 
Accomodate  itself  to  the  Unequal 
Expansion  of  the  Plates  in  Service 

"The  Perfect  Stay" 


PITTSBURGH,  PA,  USA. 

GENCHALOFPICESM^-FRiCK  BUILDING.  B.t-D.STAFFORO-GENERALNUNfcGER 


Galena = Signal   Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwawy  Lubrication  a^  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT 


HGH  GRADE 

M&lled^ble  Cdwstings 

"We    are     prepared    to    supply    you 

promptly  with  RELIABLE  castings  for 

railroad     and     miscellaneous    work." 

FORT  PITT  MALLEABLE  IRON  CO. 
i 

PITTSBURGH,  PA. 
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J.  D.  MclLWAIN  &  COMPANY 

208  THIRD  AVENUE,  PIHSBURGH.  Pt. 

AGENTS    FOR 

LEVIATHAN  BELTING 

Leviathan  Belting  was  de- 
signed to  be  and  is  constantly 
proving  its  fitness  as  the  most 
reliable  belting  for  both  long 
wear  and  dependableness.  It 
is  made  to  measure  up  to  each 
of  the  four  requirements  of  the 
ideal  belt — strength  against 
stretching — ample  traction — 
longevicy  and  imperviousness 
to  its  surroundings.  It  is 
coated  and  thoroughly  im- 
pregnated with  a  preparation 
which  gives  it  its  tremendous 
traction — -(it  delivers  thepow- 
er,  running  slack  as  well  as 
tight ),^ — it  is  so  treated  that 
the  wear  and  tear  of  constant 
use  has  the  minimum  effect  on 
it, — it  is  so  treated  that  its 
environment,  whether  cold  or 
hot,  water,  steam  or  weather, 
will  not  injure  it, — it  is  made 
of  the  strongest  possible  ma- 
terial to  give  strength  against 
stretching — cotton  duck,  in 
long  lengths,  specially  woven, 
carefully  folded  and  stitched. 


Il5-ft.  X  60-in.   X  10    Ply 

LEVIATHAN     BELTING 

AT  THE  PLANT  OF  THE 

AMERICAN 
CAR   AND   FOUNDRY  CO. 

DEPEW,    N.   Y. 
PUT  ON,    JANUARY  1894 
STILL    IN  USE- 
IN  GOOD  CONDITION 


Agents  also  for 

Acme  Uncoupling  Device,  Jackson  Belt  Lacing  Machine  and 
Supplies,  Norton  Ball  Bearing  Screw  Jacks,  Buckeye  Lights  and 
ieaters,  Swain  Lubricators,  General  Transmission  Supplies. 


MILL,  MINE  AND 
CONTRACTORS' 


SUPPLIES 


J.  D.  MclLWAIN  &  COMPANY 


OFFICIAL  PROCEEDINGS 

qf  the 

Railway  Club   of  Pittsburgh 

ORGANIZED  OCTOBER  l8.   1901. 


OFFICERS,  1907 -1908 


PresiderH. 
Vacant. 


First  Vice-President. 

D.  J.  REDDINCi,  M.  M.,  V.  &  L.  E.  R.  R. 
Co.,  McKees  Rocks.  Pa. 

Second  Vice-President. 

F.  R.  MoFKATTERS,  Supt.  Union  R.  R. 
Co.,  Port  Perry,  Pa. 

Secretary. 

J.  D.  CONWAY,  C.  C.  to  S.  M.  P.,  P.  &  L. 

E.  R.  R.  Co.,  Pittsburgh,  Pa. 
Treasurer. 

J.  D.  McILWAIN,  President,  J.  D.  Mcll- 
wain  A  Co.,  Pittsburgii,  Pa. 

Executive  Committee. 
L.  H.  TURNER,   Supt.   Motive  Power, 
P.  &  L.  E.  R.  R.  Co.,  Pittsburgh,  Pa. 

F.  H.  STARK,  Supt.  of  ti.  S..  Pittsburgh 
Coal  Company,  Coraopolis,  Pa. 
GEORGE  T.  BARNSI.EY,  County  Road 
Engineer,  Pittsburg,  Pa. 


Finance  Covunittee. 

n.  C.  NOBLE.  Prest    Pittsburgh  Spring 
it  Steel  Co.  Pittsburgh,  Pa. 

H.  V.PORTER.  C   C.  loP.  A.,  B.  &L.  E. 
R.  R.  Co.,  Pittsburgh,  Pa. 

CHAS.  LINDSTROM,  Chief  Engr.,  Press- 
ed Steel  (;ar  Co.,  Pittsburgh   Pa. 

Membership  Committee. 

A.  M.  SCHOYER,   Genl.   Supt.,  Penna. 
Lines  West,  Pittsburgh,  Pa. 

D.  M.   HOWE.   Rest.   Mgr.,  Jos.  Dixon 
Crucible  Co.,  Pittsburgh,  Pa. 

E.  W.  SUMMERS,   Structural  Engineer, 
Pittsburgh,  Pa. 

A.    STUCKI.     Mechanical     Consulting 
Engineer,    Pittsburgh,   Pa. 

G.   P.  SWEELEY,    M.  M.,  Penna.  Lines 
West,  Northside,  Pittsburgh,  Pa. 
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PROCEEDINGS  OF  MEETING, 

SEPTEMBER  25th,  1908 

The  meeting"  was  called  to  order  at  the  Monongahela  House, 
Pittsburgh,  Pa.,  at  8  o'clock,  P  .AL,  with  Mce-President  D.  J, 
Redding"  in  the   chair. 
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The  f ollowino-  gentlement  registered : 


MEAIBERS. 


Alleman,  C.  \\'. 
Barnslev,  Geo.  T. 
Bealor/B.  G. 
Bigham.  C.  G. 
Bixler,  H.  C. 
Brand,  Thos. 
Brown,  Geo.   P. 
Burrv,  \'inccnt  T- 
ClineVW.  A. 
Cole,  Jewett. 
Conway,  J-  D. 
Courtney,  D.  C. 
Coulter,' A.  F. 
Craig,  E.  A. 
Cunningham,  J-   D- 
Dawson,  W.  J.,  Jr. 
Donovan,  H.  A. 
Dorr,  C.  O. 
Gallinger,  Cieo.  A. 
Gardner,  II. 
Grewe,  H.  F. 
Gies,  Geo.  E. 
Gilg,  Henry  F. 
Gorsuch,   I.  W. 
Grove,  E.\AI. 
Halliwell,  C.  J. 
Harris.  J.  D. 
Henderson,  J.  W. 
Hoops,  R.  E. 
Howe,  D.  AI. 
Huyett,  E.  G. 
Hyndman,  F.  T. 
Kessler,  D.  D. 
Kinter,  D.  H. 
Knickerbocker,  A.  C. 
Knight,  E.  A. 
Kuli,  W.  A. 


Blatz,  Frank  A. 
Bolinger,  J.  C. 
Bolinger,  \\'. 


Lee,  L.  A. 
Lobez,  P.  L. 
Long,  R.  M. 
Lowry,  R.  X. 
Lynn,  Samuel. 
Alaguire,  ^^^  E. 
^Mercur,  li.  T. 
Milliken,  I.  H. 
McNultv,  F.  ^I. 
Xeelv.   I.  L. 
Xoble,  b.  C. 
Xorthwood,  \A'.   G. 
Oates,  Geo.  ]M. 
Orchard,  Charles. 

Peacock.  ^^^  ^^^ 

Porter,  li.  \'. 
Randall,  E.  J. 
Redding,  D.  J. 
Reeve,  F.  I. 
Riddell.  W.   T. 
Rvan,  ^^^  F. 
Sattlev,  E.  C. 
Smith,  D.  W. 
Smith,  H.  H. 
Stafford,  Saml.  G. 
Stark,  F.  H. 
Stucki,  A. 
Stuart,  AI.  D. 
Suckfield,  G.  A. 
Sweelev,  G.  P. 
Tate,  R.  H. 
Trinler,   Chas.   ]\I. 
Turner,  L.  H. 
Unger,  J.  S. 
Warnock.  H.  R. 
Weisbrod,  J.  F. 
Zinsmaster,  F. 


VISITORS. 


Bosley,  X.  D. 
Brooks,  Jas.  V>. 
Buenting,  O.  \\' 


Msitors. 
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Clements,  Frank. 
Cooke,  J.  L..  Jr. 
Cooper,  F.  E. 
Cross.  C.  W. 
Cruder,  J. 
Davies,  H.  K. 
Dwyer,  John. 
Fisher,  J.  H. 
Forrester,  W.  A. 
Foster,  \V.  E. 
Glasgow,  AI.  S. 
Goron,  F. 
Gulentz,  Chas. 
Hanlon,  N.  D. 
Hilberry,  H.  H. 
Hinkens,  Geo.  F. 
Jackson,  C.  A. 
Key,  James  E. 
Lee,  Frank  H. 
Lonch,  W.  G. 
]Maconbrav,  R.  J. 


Aliller.  A.  T. 
Alillcr,  P,.  W. 
Miller.  Earl. 
.Alorse.  R.  C,  Jr. 
AlcCurdv.  Oscar. 
AIcDerniott.  C.  R. 
Noah.  W.  J. 
Parker,  \\'m.  G. 
Piatt.  AI.  C. 
Radcliffe.  J.  R. 
Richardson,  F.  AI.  AI. 
Ridgeway,  H.  T. 
Ronstrom,  W.  L. 
Rumbarger,  F.  A. 
Schultz,'^AI. 
Seibert.  Wm.  L..  Jr. 
Shaffer,  T.  H. 
Sleeth,  S.  D. 
Sonnet.  Adolph. 
Thatcher,  Ralph  H. 
\\'hitmorc,   S.   E.  G. 
\\'ood worth,  R.  B. 


The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with,  the  Proceedings  having  been  printed. 

The  Secretary  read  the  following  proposals  for  membership : 

Bailey,  Robert  J.,  Car  Accountant,  Alonongahela  River  Con- 
solidated Coal  &  Coke  Co..  Xo.  8  Alarkct  St.,  Pitts- 
burgh, Pa.     Proposed  by  J.  D.  Conway. 

Dougal,  R.  AI..  Tvep.,  Penna.  Lubricating  Co.,  Pittsburgh,  Pa. 
Proposed  by  PL  V.  Porter. 

Klein,  Robert  A.,  Asst.  Supervisor,  P.  R.  R..  328  North  Negley 
Avenue,  Pittsburgh,  Pa.     Proposed  by  Harry  W.  Lehr. 

Alaxson.  PL  W..  Sales  Dept.,  Carnegie  Steel  Co.,  Pittsburgh, 
Pa.     Proposed  by  PI.  A".  Porter. 

Alayer,  Adolph,  Jr..  Sales  Dept..  Carnegie  Steel  Co.,  Pittsburgh, 
Pa.     Proposed  by  PL  \".  Porter. 

Alontgomery.  R.  B.,  Algr.,  H.  W.  Johns-ALinville  Co.,  Pitts- 
burgh, Pa.     Proposed  by  IL  A'.  Porter. 

AIcAlarney,  J.  PL,  Sales  Dept.,  Carnegie  Steel  Co.,  Pittsburgh, 
Pa.     Proposed  by  PI.  V.  Porter, 
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^NIcAndrew,  R.,  Storekeeper,  B.  &  L.  E.  R.  R.,  Greenville,  Pa. 
Proposed  by  H.  \\  Porter. 

Mclnnes,  Alexander,  Jr.,  Sec'y.  and  Treas..  ^Iclnnes  Steel  Co., 
Ltd.,  Xo.  437  East  Alain  St.,  Corry.  Pa.  Proposed  by 
A.  W.  Crouch. 

Rea,  C.  S.,  A  ice  Pres.,  Damascus  Tool  Steel  Co.,  Pittsburgh,  Pa. 
Proposed  by  J-  D.  Conway. 

Smith,  A\'.  A.,  ]Mgr..  Lino  Paint  Co.,  Collinwood,  Ohio.  Pro- 
posed by  J.  D.  Conway. 

Snyder,  F.  L,  care  B.  &  L.  E.  R.  R.  Co.,  Carnegie  Building, 
Pittsburgh,  Pa.     Proposed  by  H.  V.  Porter. 

Wetmore,  S.  AL,  Gen'l.  Algr.,  Carbon  Steel  Co.,  Pittsburgh,  Pa. 
Proposed  by  J.  D.  Conway. 

Whipple,  A.  L.,  Sales  Algr.,  Forsyth  Bros.  Co.,  Fulton  Build- 
ing, Xew  York.     Proposed  by  F.  T.  Hyndman. 

Woodworth,  R.  B..  Sales  Dept.,  Carnegie  Steel  Co.,  Carnegie 
Building,  Pittsburgh,  Pa.     Proposed  by  H.  \".  Porter. 

Woolley,  W.  S.,  ^^'oolley  Gas  Power  &  Equipment  Co.,  X'o.  1214 
Sherman  Ave.,  X'orth  Side,  Pittsburgh,  Pa.  Proposed 
by  F.  yi.  :^IcXulty. 

Wright,  C.  W.,  Scc'y.,  Steel  Car  Forge  Co.,  Pittsburgh,  Pa. 
Proposed  by  H.  \'.  Porter. 

Wright,  J.  L.,  Freight  Agent,  P.  C.  C.  &  St.  L.  Ry.,  Carnegie, 
Pa.     Proposed  by  F.  ]\L  ]\IcX'ulty. 

SECRETARY :  It  was  decided  by  the  officers  at  a  recent 
meeting  to  hold  a  smoker  at  the  time  of  the  annual  meeting, 
which   comes   next   month. 

PRESIDEXT:  Xext  in  order  is  the  nomination  of  of- 
ficers for  the  ensuing  year. 

SECRETARY :  Before  going  into  the  matter  of  nomina- 
tions, I  hope  it  will  not  be  considered  out  of  place  for  me  to 
suggest  that  my  name  shall  not  be  considered  for  the  position 
of  your  Secretary  for  another  year.  I  could  not  undertake  the 
work,  considering  the  other  duties  I  now  have  to  perform.     I 
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certainly  appreciate  the  hearty  support  which  you  have  given 
me  as  your  Secretary  for  the  past  seven  years,  but  I  am  obliged 
to  decline  a  renomination  at  this  time. 

ON  MOTION  of  Air.  F.  H.  Stark,  the  chair  was  in- 
structed to  appoint  a  committee  of  three  on  nominations,  to 
make  a  report  later  in  the  evening. 

The  President  appointed  as  this  Committee  Alessrs.  F.  T. 
Hyndman,  F.  J.  Reeve  and  H.  R.  Warnock. 

PRESIDENT:  I  would  ask  this  Committee  to  get  to- 
gether and  be  prepared  to  report  before  adjournment. 

If  there  is  no  further  business,  we  will  listen  to  the  reading 
of  the  paper  of  the  evening,  and  I  take  pleasure  in  introducing 
Mr.  C.  W.  Cross,  Superintendent  of  Apprentices  of  the  New 
York  Central  Lines,  of  New  York,  who  will  present  the  paper  on 

PRACTICAL    REISULTS    FROM    A 
MODERN    APPRilNTICESHIP    SYSTE:M. 


BY    MR.    C.    W.    CROSS,   SUPERINTENDENT   OE   APPRENTICE 
SCHOOLS,   NEW  YORK  CENTRAL  LINES. 


The  apprenticeship  question  has  attracted  wide  attention 
during  the  past  few  years,  and  so  much  has  been  published  con- 
cerning general  theories  and  the  details  of  different  systems 
which  have  been  installed  by  various  industrial  concerns,  that  it 
is  proposed  in  this  paper  to  avoid  a  description  of  detail  methods 
and  to  emphasize  the  importance  of  the  practical  results  which 
have  thus  far  been  obtained  from  improved  apprenticeship  sys- 
tems on  railroads,  the  first  of  which  was  established  on  the  New 
York  Central  Lines  about  two  and  a  half  years  ago. 

The  fundamental  purpose  of  an  apprentice  system  is  to 
recruit  the  ranks  of  skilled  workmen  and  to  improve  the  indi- 
vidual efficiency  of  the  mechanics.  As  industrial  concerns  have 
grown  larger  and  larger  and  conditions  have  changed,  the  ap- 
prentice has  almost  been  lost  sight  of,  and  the  mechanical  offi- 
cers of  the  railroads  and  the  officers  of  manufacturing  establish- 
ments  awoke  a   few  years   ago   to  find   that  the   apprenticeship 
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systems,  as  they  then  existed,  were  practically  nseless  and  that 
something  must  be  done  at  once  to  remedy  the  difficulty.  That 
it  was  a  grave  one  will  be  indicated  by  reading  the  proceedings 
of  the  national  engineering  societies  and  the  technical  press  dur- 
ing the  past  few  years. 

For  years  the  apprentice  question  had  periodically  come 
before  the  American  Railway  ]\Iaster  ^Mechanics'  Association, 
but  the  suggestions  which  were  made  and  such  action  as  was 
taken,  were  along  the  line  of  patching  up  and  improving  the 
old  system.  In  1905,  however,  Mr.  G.  M.  Basford  made  a 
forceful  address  before  that  association,  which  was  enthusiast- 
ically received,  in  which  he  directed  attention  to  the  great  need 
of  a  new  system,  pointed  out  the  defects  in  the  old  methods 
and  outlined  the  basic  principles  of  an  apprentice  system  which 
would  give  successful  results  under  modern  conditions. 

The  apprenticeship  system  of  the  New  York  Central  Lines 
is  based  largely  on  the  general  principles  laid  down  by  Mr. 
Basford;  the  ])ractical  details  have  been  carefully  worked  out 
by  the  apprentice  department.  This  system,  istalled  imder  the 
general  direction  of  Mr.  J-  F-  Deems,  G.  S.  M.  P.,  was  described 
at  the  1906  meeting  of  the  Master  iMechanics'  Association  and 
a  very  complete  detailed  description  of  it  was  published  in  the 
American  Engineer  and  Railroad  Journal  during  June,  July, 
September,  October  and  November,  1907.  In  brief,  it  consists 
of  a  superintendent  of  apprentices  and  his  assistant,  who  have 
charge  of  the  work  and  lay  out  the  educational  courses.  At 
each  large  shop  on  the  system  is  a  drawing  instructor,  who  has 
charge  of  the  educational  work,  each  apprentice  spending  four 
hours  a  week  in  the  class  room,  where  mathematics,  mechanical 
drawing,  etc.,  are  taught.  The  apprentices  in  the  shop  are  in 
charge  of  a  shop  instructor,  who  sees  that  they  receive  the 
proper  instruction  in  the  trade,  do  their  work  well  and  that  they 
are  shifted  from  one  class  of  work  to  another  at  regular  intervals. 

The  most  important  and  far-reaching  results  of  such  a  sys- 
tem will,  of  course,  not  be  apparent  imtil  several  years  after  it 
has  been  placed  in  operation.  The  railroads  and  industrial  con- 
cerns which  have  established  modern  apprenticeship  methods 
look  for  future  and  not  for  immediate  returns.     However,  the 
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practical  results  which  have  alreatlv  hecome  apparent  on  the 
Xew  York  Central  Lines,  in  spite  of  the  comparatively  short 
time  in  which  it  has  been  in  operation,  are  remarkable. 

The  most  noticeable  result  from  the  installation  of  the  new 
apprentice  system  has  been  the  increased  efficiency  of  the  ap- 
prentices. This  is  largely  due  to  the  addition  of  the  shop  in- 
structor, although  the  benefit  of  the  class  room  work  is  also 
apparent.  Under  the  old  system  the  foreman  was  expected  to 
see  that  the  boys  received  proper  instructions  concerning  their 
work  and  that  they  performed  it  properly.  Ordinarily  the  fore- 
man is  too  busy  to  give  the  boy  anything  like  the  proper  amount 
of  attention.  With  the  addition  of  the  shop  instructor,  who  has 
the  duty  of  looking  after  the  boys,  the  efiliciency  of  the  appren- 
tice has  very  greatly  increased,  with  a  resulting  improvement 
both  in  the  amount  of  output  and  the  quality  of  the  work  done. 
There  is  no  question  but  that  the  work  accomplished  by  the 
shop  instructors  has  more  than  paid  for  their  salaries.  The  shop 
foreman,  relieved  of  the  care  of  the  boys,  can  give  their  time 
to  the  more  important  details  of  the  work. 

Reports  from  the  ten  shops  where  apprentice  schools  have 
been  established  on  the  New  York  Central  Lines  show  that  in 
every  case  the  boys  are  not  only  turning  out  a  better  grade  of 
work  than  ever  before,  but  that  they  are  working  on  machines, 
or  doing  bench  work,  that  formerly  it  was  not  thought  possible 
to  entrust  to  apprentice  boys. 

Another  important  advantage  is  that  the  apprentice,  after 
he  has  had  a  few  months  of  class  room  instruction,  can  read 
simple  working  drawings,  and  the  third  and  fourth  year  appren- 
tices become  adept  in  reading  the  most  difficult  drawings.  When 
one  stops  to  consider  the  comparatively  small  number  of  so- 
called  mechanics  in  the  average  railroad  shop  who  can  read 
working  drawings  readily,  and  the  necessity  of  being  able  to  do 
this,  its  importance  can  be  realized.  Xot  only  this,  but  the  boys 
are  able  to  make  sketches,  or  drawings,  of  shop  devices  or  of 
broken  parts,  which  it  is  often  times  advisable  to  have  for  record 
ac  the  local  shop  or  for  transmission  to  the  mechanical  engineer's 
office.  During  the  past  year  the  apprentices  of  the  New  York 
Central  Lines  made   1344  drawings  which  have  been  placed  in 


284  Proceedings  Railway  Club  of  Pittsburgh. 

the   files   of   the   Xew   York    Central   Lines   drawing   rooms   for 
use  and  record. 

The  criticism  may  be  made  that  this  work  will  unfit  the  boys 
for  remaining  in  the  shop.  A  certain  percentage  of  the  boys 
will,  of  course,  wish  to  be  transferred  to  the  drawing  room,  but 
anyone  who  is  familiar  with  the  difficulty  of  securing  satisfactory 
draftsmen  for  a  railroad  drafting  room,  who  have  had  the 
necessary  shop  experience  to  handle  the  work  required  of  them 
to  advantage,  will  realize  that  it  is  very  desirable  to  have  a  few 
of  the  boys  graduate  from  the  shop  to  the  drawing  room. 

It  is  often  desirable  to  conduct  tests  of  tools  or  devices, 
or  to  determine  the  efficiency  of  various  kinds  of  machines  or 
other  apparatus.  The  training  which  the  boys  have  received  in 
the  class  room  has  enabled  a  number  of  them  to  be  used  to  great 
advantage  during  the  past  year  in  assisting  on  or  conducting 
such  tests.  The  benefit  to  the  apprentice  and  the  company  is 
mutual. 

Another  efl:'ect  of  the  new  system  is  the  better  discipline 
over  the  boys  and  the  efl:'ect  which  this  has  had  on  the  shop 
as  a  whole. 

At  several  of  the  shops  the  bovs  have  organized  apprentice 
or  debating  clubs.  It  is  the  practice  to  prepare  papers  on  dif- 
ferent topics  and  to  discuss  them.  The  class  room  training 
helps  the  boys  to  take  part  in  these  meetings  and  has  been  the 
means  of  developing  them  to  a  considerable  extent.  This,  in 
connection  with  the  local  baseball  teams,  which  have  been  formed 
at  three  or  four  of  the  shops,  has  done  much  to  establish  a  co- 
operative spirit  among  the  apprentices  and  also  to  get  them 
more  interested  in  their  work  and  in  closer  touch  with  the  men. 

At  several  shops  where  it  was  formerly  liard  to  obtain 
enough  apprentices  or  to  get  a  good  grade  of  boys,  little  dif- 
ficulty is  now  experienced,  as  the  boys  are  assured  of  being  given 
a  thorough  training  in  the  trade  and  of  having  greater  oppor- 
tunities of  advancement  than  formerly. 

It  has  been  the  practice  for  apprentices  to  occasionally  make 
visits  to  neighboring  shops  of  other  roads  or  to  some  of  the 
other  shops  on  the  system.     This  has  had  practical   results,  as 
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indicated  I?}'  the  following-  extract  taken  from  a  report  made  at 
one  of  the  apprentice  instructors"  conferences  : 

"Several  of  the  boys  obtained  ideas  which  they  put  into 
use  at  once ;  one  boy  who  was  working-  on  a  boring  mill  changed 
the  method  of  fastening  the  tires  on  the  table  to  correspond  to 
the  methods  he  had  seen  at  Schenectady.  He  did  this  without 
w-aiting  for  definite  directions  from  the  instructor,  and  soon 
found  that  he  was  able  to  gain  one  tire  in  his  day's  work.  The 
impression  made  on  the  minds  of  the  boys  by  observing  the 
methods  of  experienced  workmen  prove  much  more  lasting  than 
when  these  same  methods  are  explained  ever  so  clearly  by  their 
instructors.  It  is  a  paying  proposition  to  the  company  to  allow 
either  boys  or  men  to  visit  other  shops  where  work  of  a  similar 
kind  is  being  carried  on. 

"The  boys,  after  the  above  mentioned  trips,  were  asked  to 
write  letters  to  the  shop  foreman  as  to  their  observations  and 
what  they  had  learned.  These  demonstrated  the  benefits  which 
were  gained." 

The  workmen  are  in  thorough  sympathy  with  the  new 
movement.  They  realize  that  their  sons  are  to  have  a  better 
opportunity  than  they  have  had.  The  labor  unions  have  given 
the  movement  their  endorsement,  as  indicated  by  the  following 
abstract  taken  from  an  address  by  James  (J'Connell,  President 
of  the  International  Association  of  Machinists,  before  the  Civic 
Federation  of  New  England : 

"Summing  up  the  whole  question  of  industrial  education, 
as  it  is  supposed  to  apply  to  the  young  men,  I  am  firmly  con- 
vinced that  every  precaution  should  be  taken  concerning  such 
schools  (trade  schools),  to  the  end  that  young  men  will  not  be 
induced  or  led  to  believe  that  after  serving  a  few  months,  or  a 
year  if  you  will,  in  an  industrial  or  trades  school,  by  securing 
certificates  they  are  permitted  or  even  warranted  in  going  into 
the  industrial  field  seeking  employment  as  mechanics,  against 
the  best  interests  of  those  who  have  served  a  reasonable  or  legal 
apprenticeship.  To  avoid  this  danger,  and  with  a  view  to  se- 
curing the  highest  skill,  and  to  perpetuate  the  supremacy  of  the 
American  mechanic,  I  believe  that  the  proper  and  best  methods 
to  be  adopted  are  for  employers  to  establish  schools  in  connec- 
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tion  with  their  factories  and  workshops,  for  the  purpose  of  giv- 
ing young  men  employed  by  them  an  opportunity  for  a  few 
hours'  schooling  each  day,  in  addition  to  the  practical  experience 
they  are  securing  while  serving  their  time  as  apprentices.  To 
my  mind  this  idea  is  best  carried  out  by  the  New  York  Central 
Lines,  as  represented  by  ]\Ir.  Deems." 
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methods  of  apprenticeship.  Shows  where  the  older  methods 
have  failed  and  oultines  the  general  principles  which  should 
miderlie  a  successful  system  under  present  conditions.  The 
paper  was  very  thoroughly  discussed. 

"A  Plan  to  Provide  for  a  Supply  of  Skilled  Workmen." 
^Magnus  AA".  Alexander.  Proceedings  of  the  American  Society 
of  Mechanical  Engineers,  November,  1906.  Outlines  the  train- 
ing given  by  the  General  Electric  Company  at  the  Lynn  works 
and  gives  suggestions  to  manufacturers  for  providing  a  supply 
of  skilled  workmen. 

'"Modern  Adaptations  of  the  .Apprenticeship  System."  O. 
M.  Becker.  Engineering  ^Magazine,  December,  1906.  Reviews 
the  difficulties  in  securing  skilled  mechanics  and  the  systems 
adopted  by  a  number  of  concerns  for  training  and  educating 
the  men. 

"Technical  Education  of  Apprentices  in  Connection  With 
Actual  Practice."  L.  IM.  Dolan.  Proceedings  of  the  St.  Louis 
Railway  Club,  January,  1907.  An  account  of  what  has  been 
done  at  the  ■Missouri  Pacific  shops  at  Sedalia. 

"Real  Apprenticeship."  G.  M.  Basford.  American  Engi- 
neer and  Railroad  Journal,  June,  1907,  page  229.  A  study  of 
some  of  the  basic  principles  of  a  sucessful  apprenticeship  system. 
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"The  Land  of  Opportunity."  Harper's  Weekly,  June  27th, 
1908.  Describes  the  Xew  York  Central  Lines'  Apprenticeship 
System. 

"The  Apprenticeship  System  of  the  Xew  York  Central 
Lines."  C.  W.  Cross  and  W.  B.  Russell.  Master  Mechanics' 
Proceedings,  1907,  page  78.  Presents  a  general  description 
and  outline  of  the  system. 

"A  Rational  Apprentice  System."  R.  \'.  Wright.  Ameri- 
can Engineer  and  Railroad  Journal,  June.  July.  September,  Oc- 
tober and  November,  1907.  Presents  a  complete  detailed  study 
of  the  New  York  Central  Lines'  apprentice  system  and  an  ab- 
stract of  the  first  apprentice  instructors'  conference. 

"Industrial  education,"  W.  B.  Russell.  Proceedings  of 
the  American  Society  of  Mechanical  Engineers,  October,  1907. 
A  general  description  of  the  apprentice  system  on  the  New 
York    Central    Lines. 

"Co-Operative  Courses  in  Engineering  at  the  L'niversity  of 
Cincinnati."  Herman  Schneider.  Read  before  the  Society  for 
the  Promotion  of  Engineering  Education.  Gives  an  account  of 
a  course  in  which  the  student's  work  is  alternate  weeks  in  the 
engineering  college  of  the  university  and  in  the  manufacturing 
shops  of  the  city. 

"Grand  Trunk  Apprentice  Systeiu."  R.  A'.  Wright.  Amer- 
ican Engineer  and  Railroad  Journal,  Januar}-,  1908.  A  detailed 
description. 

"Apprenticeship."  Committee  report  before  the  JMaster  Me- 
chanics' Association,  June,  1908.  Reviews  the  progress  which 
has  been  made  during  the  past  year  and  recommends  that  the 
apprenticeship  code  of  1898  be  discarded  and  that  certain  basic 
principles  should  be  adopted  as  recommended  practice  by  the 
association  in  its  place. 

"The  Future  of  the  Apprentice."  R.  L  Graves,  an  appren- 
tice at  the  Chicago  and  Northwestern  Railway  Shops.  Amer- 
ican Engineer  and  Railway  Journal.  September,  1908,  page  2>A5- 
Gives  an  apprentice's  idea  of  the  opportunities  which  are  open 
to  him. 
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"Report  of  Second  Annual  Conference  of  Apprentice  In- 
structors. Xew  York  Central  Lines."  American  Engineer  and 
Railroad  Journal.  October.   1908. 

National  Society  for  the  Promotion  of  Industrial  Education. 
The  name  of  this  society  expresses  its  purpose.  It  was  organ- 
ized Xovember  i6th,  1906,  and  has  issued  several  bulletins,  w^hich 
may  be  obtained  from  the  Secretary,  546  5th  Ave.,  Xew  York 
City.  One  issued  July,  1907,  is  a  selected  bibliography  of  in- 
dustrial education ;  another  issued  September,  1907.  gives  a  sym- 
posium on  industrial  education.  The  last  two  bulletins,  Xos. 
5  and  6,  give  the  proceedings  of  the  first  annual  meeting  of  this 
organization,  which  was  held  in  Chicago. 

The  pamphlet.  "A  Rational  Apprentice  System,"  referred 
to  above,  will  be  sent  to  those  interested  in  the  details,  on  request. 

PRESIDEXT :  Everybody  who  has  had  anything  to  do 
with  the  operation  of  shops  during  the  past  few  years  realizes 
the  necessity  for  a  rational  apprenticeship  system.  The  scarcity 
of  skilled  mechanics  has  made  itself  felt  all  over  the  country, 
and  when  one  did  succeed  in  securing  a  sufficient  number  of 
men  who  claimed  to  be  mechanics  it  was  generally  foiuid  that 
the  majority  of  them  fell  far  short  of  being  entitled  to  this 
designation.  This  is  largely  the  fault  of  manufacturers  and 
shop  managers,  owing  to  the  practice  of  developing  specialists 
in  machine  shops  who  could  only  handle  one  machine  or  one 
line  of  work,  in  place  of  bringing  up  a  sufficient  niunber  of 
apprentices  and  developing  them  as  skilled  mechanics  to  take 
care  of  the  work  in  the  shops,  and  while  there  is  no  doubt  that 
the  specialist  is  here  to  stay,  particularly  in  large  manufacturing 
plants,  there  is  an  ever  increasing  demand  for  skilled  all-around 
mechanics  to  build  and  maintain  the  machinery  operated  by  the 
specialists  in  the  large  shops,  and  to  do  the  general  run  of  work 
in  the  smaller  shops. 

The  time  is  ripe  for  manufacturers,  as  well  as  railroad 
managers,  to  seriously  take  up  the  question  of  a  comprehensive 
system  of  education  for  apprentices  in  the  mechanical  trades. 

The  question  is  no-w  before  you,  and  I  hope  we  will  have 
a  very  free  discussion,  and  would  like  to  hear  from  representa- 
tives  of   the   various   railroads   and   of   manufacturing   concerns 
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as  to  what  they  are  doing  in  the  way  of  apprentice  education, 
and  what  they  hope  to  accom]:)Hsh. 

AIR.  F.  J.  REEX'E:  I  think  I  voice  the  feeHng  of  the 
entire  Ckib  when  I  sav  I  have  been  ver}-  much  interested  in  this 
paper  this  evening".  I  have  not  had  a  great  deal  of  experience 
along  this  hue,  yet  I  well  remember  my  apprenticeship  days.  I 
only  wish  I  could  have  spent  them  under  such  favorable  auspices 
as  Mr.  Cross  speaks  of.  I  am  sure  that  if  I  were  going  to  do 
it  over  again  I  would  secure  the  best  technical  education  I  could 
get  and  then  I  would  serve  an  apprenticeship  in  a  railroad  shop, 
if  I  intended  to  follow  railroading. 

I  remember  the  shop  in  which  I  served  my  apprenticeship, 
and  I  know'  that  a  good  man}'  of  us  were  like  the  man  who  had 
a  horse  to  sell,  or  rather  like  the  horse  he  had  to  sell.  He 
hitched  him  up  one  day  to  a  buggy  to  show  a  prospective  pur- 
chaser. Every  little  way  the  horse  would  stop.  The  buyer 
looked  at  the  owner  and  said,  "What  is  the  matter  with  that 
horse?"  "Well,"  he  said,  "there  is  nothing  the  matter  with 
the  horse,  only  he  is  so  afraid  some  one  will  say  'wdioa'  and  he 
won't  hear  it,  that  he  stops  to  listen."  A  great  many  of  us  wxre 
afraid  the  clock  would  strike  six  and  we  wouldn't  hear  it,  so  we 
waited  around  for  it. 

I  do  not  believe  that  if  the  apprentice  has  his  heart  in  the 
work  he  will  do  that,  and  I  am  therefore  a  great  believer  in 
manual  training  in  the  public  schools.  If  we  would  support  that 
more  the  young  men,  wdien  they  get  into  the  shops,  would  feel 
better  satisfied  in  their  own  minds  what  course  they  want  to 
pursue,  and  in  the  manufacturing  and  railroad  plants  they  would 
not  have  to  weed  out  so  many  of  them. 

PRESIDENT :  Air.  Sweeley,  could  you  tell  us  anything 
about  the  system  the}-  have  on  the  Pennsylvania?  They  have 
a  very  elaborate  system  in  some  of  their  shops. 

AIR.  G.  P.  SWEELEY:  I  am  fully  in  accord  with  the 
system.  I  do  not  know  that  I  could  add  anything  more  to  the 
paper. 

AIR.  GEORGE  E.  GIES:  I  would  like  to  ask  Air.  Cross 
to  ofive  us  a  little  idea  as  to  how  to  start,  that  is  to  sav,  in  the 
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car  department,  how  long  they  have  them  on  the  different 
classes  of  work,  how  long  they  have  them  serve,  and  what  their 
rates  are. 

PRESIDEXT:  Pf  there  are  any  other  inquiries,  ]Mr.  Cross 
can  answer  them  all  together. 

^IR.  JEWETT  COLE :  I  would  like  to  ask  Mr.  Cross  if 
the  Xew^  York  Central  has  anything  corresponding  to  the  special 
apprentice  course  as  they  have  it  at  Altoona,  that  is,  what  pro- 
vision do  they  make  for  technical  graduates  coming  into  their 
shops  and  going  through  an  apprenticeship  work. 

PRESIDEXT :  That  is  a  point  about  which  there  has  not 
seemed  to  be  very  much  information  given  out.  Could  you  tell 
us  something  about  the  apprenticeship  system  as  applied  to  the 
special  apprentices  on  the  Pennsylvania  system,  as  to  just  wdiat 
it  consists  of? 

MR.  JEWETT  COLE :  In  order  to  enter  as  a  special 
apprentice  the  first  condition  would  be  that  they  are  technical 
graduates.  I  can't  say  exactly  what  the  course  is  now.  It  has 
been  revised  since  I  served  my  apprenticeship,  and  I  could  not 
say  exactly  what  it  is  at  the  present  time. 

PRESIDEXT :  I  understand  that  the  Westinghouse  Elec- 
tric Company  has  a  very  complete  system  of  apprenticeship.  If 
there  are  any  of  their  people  here  tonight  we  would  like  to  hear 
from  them.  We  w'ant  all  the  information  we  can  get.  Informa- 
tion is  certainly  needed  as  there  are  not  enough  apprentices  to 
meet  the  demand. 

]\IR.  E.  A.  CRAIG :  Since  no  one  seems  to  answer  up  for 
the  Electric  Company,  I  am  sorry  I  cannot  myself  give  the  in- 
formation. If  you  would  call  on  Mr.  Buenting,  he  might  tell  you 
something  of  the  apprentice  system  of  the  Westinghouse  Air 
Brake  Compan}'. 

MR.  O.  \V.  BUEXTIXG :  I  do  not  know  that  I  can  give 
you  any  very  complete  description  of  the  Westinghouse  Air 
Brake  apprentice  system.  It  is,  to  quite  an  extent,  similar  to  the 
system  described  in  the  paper  tonight.  We  have  about  24  ap- 
prentices   at   present.      They    are    required   to   attend    a   certain 
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number  of  classes  during  the  week,  and  there  is  a  regular  tech- 
nical course,  consisting  of  mathematics, — arithmetic,  algebra, 
geometry,  etc.. — as  well  as  mechanical  drawing,  and  a  regular 
outline  of  work  for  the  shop  which  they  follow  through.  The 
course  consists  of  four  years.  !Mr.  Richardson,  who  has  direct 
charge  of  the  apprentices  as  far  as  their  technical  work  is  con- 
cerned, is  here  and  could  no  doubt  give  a  complete  outline  of 
their   course. 

^IR.  F.  ^I.  'M.  RICHARDSOX  :  I  might  add  only  this  to 
what  Air.  lUienting  has  said,  and  that  is,  that  the  Westinghouse 
-\ir  Brake  Company  has  a  close  relation  to  the  Young  Men's 
Christian  Association,  and  has  opened  to  the  Association  the 
new  welfare  building  at  W'ilmcrding.  The  Association  conducts 
this  as  an  agency  for  the  Company,  and  the  educational  director 
of  the  Association  has  charge  of  the  apprentice  school.  The 
boys  come  to  the  Association  building,  which  is  only  a  few  min- 
utes' walk  from  the  shops,  on  three  mornings  of  the  week,  spend- 
ing 7J/^  hours  weekly  in  classes.  They  have  mathematics,  in- 
cluding arithmetic,  algebra  and  geometry,  mechanical  drawing, 
mechanics  of  physics  and  a  brief  course  in  chemistry.  \\'e  have 
a  laboratory  so  that  each  boy  is  able  to  perform  his  own  ex- 
periments in  physics  and  chemistry.  The  apprentices  attend 
classes  during  the  four  years  of  their  indenture.  The  scholastic 
record  of  the  apprentices  is  kept  at  the  Association  and  is  also 
sent  quarterly  to  the  superintendent  of  apprentices  and  this  rec- 
ord is  compared  with  the  shop  record,  as  an  apprentice's  schol- 
astic record  counts  for  or  against  him  just  as  his  shop  record 
does.  Also  in  indenturing  apprentices  it  is  the  custom  of  the 
Company  to  determine  whether  or  not  the  apprentice  desires 
to  take  advantage  of  the  educational  opportunitites  offered. 
When  it  is  found  the  applicant  does  not  care  for  such  advantages 
it  is  thought  better  to  give  the  place  to  a  boy  who  does  desire 
such   schooling. 

We  have  so  far  been  able  to  secure  boys  who  have  finished 
the  eight  years  of  the  public  schools  almost  without  exception ; 
some,  however,  have  only  finished  seven  years. 

The  foregoing  is  our  general  apprentice  course.  In  addi- 
tion to  that  we  have  a   Special   Course  in  ^Mechanics  which  is 
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designed  for  apprentice  graduates,  that  is,  for  boys  who  have 
served  their  four  years  of  indenture  and  who  desire  to  take  ad- 
vanced special  work.  Such  w^ork  is  designed  to  give  them  some 
higher  mathematics  and  other  advanced  subjects,  and  they  are 
given  the  opportunity  to  do  special  work  in  the  shop  and  in  the 
engineering  and  testing  departments  for  three  years. 

PRESIDEXT:  ]\Iight  I  ask  just  what  the  educational  re- 
quirements for  admission  are ;  is  it  necessary  that  the  boy  shall 
have  completed  seven  years  in  the  public  schools  ? 

MR.  RICHARDSOX:  We  determine  how  far  a  boy  has 
gone  in  mathematics  and  we  usually  find  that  he  has  reached 
scjuare  root  in  arithmetic.  Some  boys  have  finished  arithmetic. 
After  the  boy  is  indentured  he  is  given  a  rapid  course  in  shop 
mathematics,  making  the  arithmetic  just  as  practical  as  possible, 
thus  assuring  ourselves  that  he  has  a  good  groundwork  in  arith- 
metic before  he  is  allowed  to  receive  instruction  in  algebra  and 
advanced  branches  of  mathematics. 

PRESIDENT :  Mr.  Turner,  you  have  charge  of  a  shop 
where  a  number  of  apprentices  are  employed ;  could  we  hear 
from  you  ? 

MR.  L.  PI.  TURNER:  I  am  afraid  what  I  have  to  say 
will  meet  with  some  objections,  as  I  have  found  that  to  be  the 
case  where  my  sentiments  have  been  expressed  elsewhere.  I 
have  everything  to  say  in  praise  of  the  system  inaugurated  by 
the  New  York  Central  Lines,  as  has  been  explained  to  us  by 
Air.  Cross  this  evening.  I  presume  that  my  views  of  the  prac- 
tical value  of  technical  education  have  been  narrowed  somewhat 
from  the  fact  that  all  the  education  I  ever  obtained  in  schools 
was  concluded  when  I  reached  the  B.  grammar  class  of  the 
public  school  in  a  country  town. 

]\Iv  remarks  arc  intended  to  appl}'  strictly  to  railroad  shops, 
although  they  might  apply  to  manufacturing  plants  as  well.  Mr. 
Cross  has  stated  that  the  object  of  this  school  is  to  recruit  the 
mechanical  forces.  The  real  object,  it  seems  to  me,  is  to  de- 
velope  men  who  will  be  fitted  to  take  charge  of  shops.  One  of 
the  most  difficult  problems  that  railroad  mechanical  department 
heads  have  to  contend   with   to-dav  is  to  find   suitable  men  to 
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take  charge  of  the  work.  ^Many  years  of  observation  lead  me  to 
behevc  that  a  yoimc,-  man  with  a  fair  knowledge  of  the  lower 
mathematics  and  a  fair  draftsman  and  master  of  his  trade,  with 
executive  ability  and  a  knowledge  of  human  nature,  makes  the 
best  superintendent. 

The  young  man  who  takes  the  course  as  carried  out  by  the 
New  York  Central  Lines  obtains  his  mental  training  at  the  same 
time  he  gets  his  manual  training,  and  during  this  time  he  is 
unconsciously  absorbing  another  knowledge  equally  or  more  im- 
portant than  those  mentioned,  viz.,  that  of  fully  understanding 
the  men  with  whom  he  works. 

The  qualities  necessary  in  the  man  to  take  charge  of  our 
shops  have  materially  changed  wdthin  the  last  generation.  The 
time  was  when  the  officer  was  vested  with  the  authority  of 
arbitrary  dismissal,  and  the  employe  had  no  recourse ;  but  to-day 
he  meets  with  the  most  prompt  and  strenuous  opposition  on  the 
part  of  the  shop  committees,  backed  by  labor  organizations  of 
which  the  employe  may  be  a  member.  It  makes  no  difference 
whether  the  man  deserves  his  dismissal  or  not,  he  receives  their 
support  just  the  same. 

The  successftd  shop  manager  must,  in  the  first  place,  be 
fully  informed  of  all  operations  of  his  department  to  the  min- 
utest detail  in  order  to  combat  successfully  the  fallacious  state- 
ments and  arguments  that  will  be  presented  by  the  labor  com- 
mittees who  largely  depend  on  the  ignorance  of  their  superior 
officers  in  matters  of  detail  to  get  their  demands,  just  or  unjust, 
granted.  He  must,  by  his  complete  knowledge  of  his  work,  be 
able  by  argument  to  convince  the  conservative  and  sensible  ele- 
ment under  his  charge  of  the  unjustness  and  unreasonableness 
of  those  under  his  command,  and  in  no  other  way  can  he  defeat 
those  who  assume  to  be  leaders,  and  whose  stock  in  trade  con- 
sists of  mediocre  ability  as  mechanics,  a  ready  tongue,  and  a  loud 
voice.  It  may  be  said  that  too  much  importance  is  placed  on 
the  influence  and  power  of  labor  organizations,  but  the  condi- 
tion is  with  us  and  must  be  met,  and  the  sooner  we  get  out  in 
the  open  and  declare  our  principles  that  our  men  shall  be  used 
right,  shop  conditions  made  as  pleasant  as  possible,  current  wages 
paid,  and  no  unfair  advantage  taken  of  the  men,  and  in  return 
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for  this  we  must  have  sobriety,  loyalty  and  a  full  day's  work  for 
a  full  day's  pay,  the  sooner  will  strikes,  lock-outs,  depleted  equip- 
ment, disrupted  organization,  and  suffering  among  workmen 
and  their  families  be  a  thing  of  the  past;  and  the  man  to  bring 
about  this  condition  is  the  one  who  has  been  raised  among 
them,  but  blessed  with  the  ambition  and  energy  to  take  advan- 
tage of  the  opportunities  oft'ered  and  in  this  way  educate  and 
prepare  himself  to  become  their  leader.  His  long  years  of  asso- 
ciation with  them  makes  it  possible  for  him  to  understand  their 
desires,  ambitions,  processes  of  reasoning,  as  well  as  cupidity. 

While  I  in  no  way  disparage  technical  training,  I  do  be- 
lieve that  the  young  man  who  has  spent  the  first  twenty-five 
years  of  his  life  in  preparatory  schools  and  imiversities,  with 
all  the  advantages  of  refined  associations  and  the  disadvantages 
that  are  sometimes  found  in  college  societies,  undue  indulgence 
in  athletic  sports,  mandolin  clubs,  cigarettes  and  chorus  girls, 
is  not  fitted  after  six  months  or  a  year's  special  apprenticeship 
to  meet  the  conditions  that  are  found  in  every  railroad  shop  in 
the  United  States  to-day.  It  is  true,  there  are  exceptions.  It 
has  been  my  pleasure  to  meet  men  just  out  of  college  who  re- 
alized that  their  education  had  just  commenced,  and  that  in 
order  to  meet  requirements  they  must  go  to  the  bottom  and 
work  their  way  up,  and  the  man  who  has  the  sense  to  do  this, 
has  the  sense  to  work  hard  on  his  trip  front  the  bottom  to  the 
top,  and  to  bridge  the  chasm  that  has  and  always  will  separate 
the  refined  and  educated  man  from  the  coarse  and  inicultured 
one,  not  necessarily  to  make  him  his  social  equal,  l^ut  to  under- 
stand him ;  and  the  successful  man  of  this  age  is  the  one  who 
can  influence  and  control  the  other  fellow,  and  this  must  be  done 
by  convincing  arguments,  firmness,  moral  suasion,  fair  and  open 
dealing,  and  not  with  the  big  stick.  To  convince  a  man  you 
must  understand  his  feelings  and  sense  of  justice  and  appeal 
to  them.  The  types  of  mankind  vary,  and  a  perfect  understand- 
ing of  any  particular  type  is  only  gained  by  long  years  of  asso^ 
elation,  and  this  is  why  I  say  that  the  man  who  obtains  his  men- 
tal while  getting  his  manual  training,  and  at  the  same  time  ob- 
sorbs  a  complete  knowledge  of  his  associates,  makes  the  strong- 
est man  as  a  shop  manager,  and  the  man  who  is  big  enough  to 
make  a  successful  manager  of  shops  is  also  big  enough  to  take 
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greater  responsibilities,  as  is  evidenced  l:)y  the  great  niuiibcr  of 
men  who  hold  the  higher  positions  in  the  railroad  world  to-day 
who  have  had  their  earlier  training  in  and  have  risen  from  the 
mechanical    department. 

PRESIDENT :  I  see  quite  a  number  of  apprentices  from 
the  P.  &  L.  E.  shops  here.  Some  served  a  part  of  their  time 
mider  the  old  conditions  and  a  part  under  the  course  outlined  b}' 
"Sir.  Cross.  Possibly  some  of  the  boys  might  be  persuaded  to 
say  something"  as  to  whether  they  think  there  is  any  advantage 
in  the  course  they  are  now  being  given.  Air.  Cooper,  can  you 
say  something  about  the  system  as  applied  to  your  own  case  ? 

MR.  E.  E.  COOPER :  I  began  under  the  old  system,  before 
the  New  A'^ork  Central  Lines  took  charge  of  the  Lake  Erie  and 
inaugurated  the  present  School  of  Instruction.  I  have  been  with 
it  until  lately,  and  find  it  very  helpful  in  a  good  many  ways.  For 
one  thing,  it  teaches  mechanical  drawing,  and  by  teaching  me- 
chanical drawing  it  teaches  apprentices  to  read  blue  prints,  and 
from  that  they  can  lay  out  work  very  readily  and  also  ver}' 
carefully,  because  the  instructions  an  apprentice  gets  in  the  con- 
structing room  teaches  him  to  be  very  careful.  Another  thing 
is  the  mathematics.  The  mathematics  he  gets  brightens  him 
up  in  a  good  many  ways,  especially  in  shop  practice.  Another 
thing  is  the  instruction  the  apprentice  gets  in  the  shop.  It  used 
to  be  that  an  apprentice  served  his  time  under  the  old  system, 
and  wdien  he  got  a  job  and  wanted  to  know  how  to  understand 
it  he  went  to  the  foreman,  and  probably  he  was  busy  and  could 
not  show  him  right  away,  and  he  would  ask  the  man  next  to 
him,  and  if  he  knew  possibly  he  would  show  him  and  probably 
he  would  not — at  least  a  good  many  did  not  like  to  tell  the 
apprentices  what  it  took  them  years  to  learll.  By  having  the 
shop  instructor,  when  the  apprentice  gets  up  against  it  all  he 
has  to  do  is  to  go  to  the  shop  instructor  and  it  is  explained  to 
him  right  there,  and  it  is  very  easy  for  him  to  do  it  after  that. 

I  fully  believe  that  if  an  apprentice  goes  through  the  course 
inaugurated  by  the  New  York  Central  Lines  he  will  have  no 
trouble  whatever  in  holding  a  position  as  a  machinist  in  any 
locomotive  or  railroad  shop  or  contract  shop  in  the  country. 

PRESIDENT :   There  are  quite  a  number  of  men  here  who 
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have  worked  in  a  machine  shop  and  can  realize  the  force  of 
what  Mr.  Cooper  said.  Mr.  Gardner,  who  is  the  assistant  of 
Mr.  Cross,  is  here  and  he  ought  to  be  able  to  tell  us  something 
about  it. 

^IR.  HENRY  GARDNER:  I  have  been  so  recently  asso- 
ciated with  Mr.  Cross  in  this  work  that  I  hardly  feel  competent 
to  talk  at  length  on  the  apprenticeship  system.  I  might  speak 
from  the  standpoint  of  instructor  in  the  McKees  Rocks  shop. 
While  I  was  at  McKees  Rocks,  I  had  charge  of  about  36  ap- 
prentices and  can  speak  with  assurance  as  to  the  advantage, 
both  to  the  company  and  to  the  boys,  due  to  this  training.  It 
is  demonstrated  in  a  good  many  ways.  It  is  shown  by  the  in- 
creased efficiency  spoken  of  in  the  paper  and  also  by  Mr.  Cooper. 

Mr.  Cross'  paper  might  be  amplified  a  little  as  to  the  course 
by  saying  that  it  consists  of  mechanical  drawing,  primarily  the 
foundation  course,  and  arithmetic.  The  arithmetic  is  written 
in  such  a  way  that  the  problems  are  all  found  in  shop  work, 
illustrating  shop  practice  and  shop  principles.  Also,  in  addition, 
we  have  a  laboratory,  where  we  have  a  small  upright  engine, 
lathe,  injector,  pump,  etc.,  for  teaching  all  the  mechanical  prin- 
ciples that  can  be  taught  in  a  laboratory  of  that  size.  The  work 
is  carried  on  in  the  laboratory  during  the  regular  hours,  and 
the  classroom  instructor  has  an  assistant  who  takes  charge  of 
that  work.  I  notice  that  the  gentleman  who  spoke  about  the 
Westinghouse  system  spoke  of  physics.  We  think  of  having 
physics  in  a  small  way,  also  testing,  to  show  the  strength  of 
materials  and  strength  of  beams  in  tension  and  compression, 
and  similar  work  along  this  line ;  not  too  technical,  but  enough 
to  teach  the  boys  these  mechanical  principles. 

MR.  HENRY  F.  GILG:  Something  came  to  me  to-day 
accidentally  which  will  bear  on  the  importance  of  the  training. 
In  the  office  of  a  friend  I  saw  two  sets  of  examination  papers, 
one  for  mechanical  draughtsmen  and  one  for  engineers.  In  the 
answers  of  some  twelve  or  fifteen  applicants  for  mechanical 
draughtsman  there  was  not  a  single  one  who  could  make  a 
drawing  for  a  foundation  for  a  boiler;  not  a  single  draughts- 
man who  could  show  details  for  a  flywheel  necessary  for  making 
and  preparing  and  finishing  it.     There  was  not  one  who  showed 
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the  proper  proportions  and  finishing  up  of  a  crank  shaft.  In 
the  engineers'  papers  there  was  only  one  man  out  of  about 
twenty  who  answered  all  the  questions.  In  all  cases  they  were 
rudimentary  questions  that  every  man  who  has  been  around 
a  workshop  ought  to  know.  This  struck  me  as  something  that 
is  deplorable  on  the  part  of  men,  some  of  whom  had  been  engi- 
neers for  20  or  25  years.  One  of  them  had  been  on  a  railroad 
for  twelve  years.  It  would  seem  to  indicate  that  the  railroad 
and  industrial  concerns  who  are  teaching  their  apprentices  are 
on  the  right  line.  It  is  also  up  to  the  apprentices  to  get  the  full 
advantage  of  the  opportunities  that  are  presented  to  them.  They 
can  not  tell  what  day  they  may  be  in  the  position  of  one  of  the 
men  who  answered  the  first  question  in  the  examination  for 
engineers,  on  the  different  kinds  of  valves,  by  saying  that  he 
had  to  have  a  job.  He  could  not  answer  any  of  the  others, 
apparently.  One  of  the  papers  was  turned  in  without  a  mark 
except  the  indorsement  "quit"  by  the  examiner.  I  have  no 
doubt  that  the  methods  that  are  being  pursued  will  change  this 
in  the  course  of  five  or  ten  years. 

MR.  F.  H.  STARK :  I  would  like  to  ask  Mr.  Cross  whether 
they  have  any  required  physical  qualifications,  whether  they  seek 
boys  belonging  to  employees  in  order  to  build  up  the  railroad 
organization  by  taking  care  of  their  own,  and  whether  the  course 
they  give  is  equal  to  the  completed  course  in  the  International 
Correspondence  School.  I  am  like  my  friend  Turner — I  grew 
up  like  Topsy.  But  I  appreciate  how  much  I  have  been  handi- 
capped. The  young  man  who  takes  advantage  of  his  opportuni- 
ties and  behaves  himself  will  without  doubt  receive  reward.  I 
call  to  mind  a  big  Irish  boy  at  Lorain  who  took  up  the  Interna- 
tional Correspondence  School  System.  After  his  four  years  of 
apprenticeship  he  went  directly  to  the  Shelby  Seamless  Tube 
Company  and  took  charge  of  the  tool  department  at  something 
like  $4  a  day.  He  remained  there  possibly  two  years,  when  he 
was  transferred  to  another  place  as  master  mechanic.  I  call  to 
mind  another  young  man  who  started  in  with  the  New  York 
Central  Lines  only  a  few  years  ago  and  is  now  one  of  the  divi- 
sion master  mechanics,  and  some  day  will  be  superintendent  of 
motive  power  of  some  road,  if  not  the  New  York  Central.  We 
have  another  case  of  a  superintendent  of  one  of  the  mines  of 
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the  Pittsburg  Coal  Company,  a  son  of  a  Frenchman  who  has 
worked  in  the  mines  ever  since  he  has  been  in  this  country. 
The  boy  took  up  this  correspondence  school  course  and  passed 
the  best  examination  as  required  by  the  State  Mine  Inspector 
and  was  promoted  to  pit  boss,  and  only  served  in  that  capacity 
a  few  months  when  he  was  made  superintendent  of  three  of 
the  largest  mines. 

The  great  trouble  with  most  young  men  is  that  they  fail 
to  appreciate  their  opportunities ;  they  lack  stick-to-it-iveness, 
and  fall  by  the  wayside  because  they  think  they  are  not  pro- 
moted fast  enough.  There  is  always  an  opening  for  the  right 
kind  of  a  young  man,  as  Mr.  Turner  says. 

MR.  A.  STUCKI:  Mr.  Rockefeller  says  that  the  boy  of 
to-day  has  a  better  chance  than  what  he  and  his  playmates  had, 
and  after  listening  to  this  paper  I  think,  generally  speaking,  that 
this  is  correct.  But  ,as  Mr.  Gardner  mentioned,  it  is  not  only 
the  boy  that  gets  the  benefit  of  this  kind  of  schooling,  but  the 
firm  or  the  railroad  company  gets  its  share  as  well.  Take,  for 
instance,  the  drawing"  room.  I  am  not  speaking  of  theoretical 
researches  or  original  designs,  but  have  more  reference  to  ordi- 
nary detailing,  every-day  practical  designing  for  shops  and  rail- 
roads. Here,  it  is  my  experience,  that  the  boy  who  has  come 
from  the  shop  and  has  gone  through  such  a  school,  after  a 
little  office  experience  makes  the  very  best  kind  of  a  draftsman 
for  all  kinds  of  work.  Of  course,  I  admit,  these  apprentice 
schools  do  not  show  results  the  first  day.  They  are  like  many 
other  establishments,  where  we  have  to  put  in  money  a  good 
while  before  we  get  returns.     But  the  returns  are  sure  to  follow. 

PRESIDENT:  If  there  is  nothing  further,  we  will  ask 
Mr.  Cross  to  close  the  discussion. 

MR.  C.  W.  CROSS :  Those  of  us  who  have  served  an 
apprenticeship  at  any  one  of  the  mechanical  trades  will  remem- 
ber with  just  a  slight  tinge  of  regret  that  we  did  not  get  much 
of  a  show.  The  principal  instruction  we  received  with  regard 
to  the  practical  part  of  the  work  was  backed  by  the  use  of  a 
No.  9  boot.  We  will  especially  appreciate  any  efforts  that  are 
made  to  improve  conditions  under  which  we  learned  for  our 
apprentices  at  the  present  time.     I  will  try  to  answer  the  ques- 
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tions  in  order.  ^Tr.  dies  asked  in  regard  to  the  C(Hirse  for  the 
car  department.  I  ha\e  a  pamphlet  here  for  (hstrihution,  and 
there  are  more  where  these  came  from.  The  com'sc  in  detail 
as  given  in  the  regular  list  does  not  mean  anything'  in  particular 
tuiless  it  is  considered  in  connection  with  the  shop  instructor  to 
follow  up  the  boys  and  see  that  they  are  moved  in  accordance 
with  the  schedule  and  are  given  a  good  opportunity  to  learn. 
The  first  course  in  connection  with  the  car  department  is  the 
pattern  shop.  The  schedule  reads,  "general  helper"  in  that  de- 
partment for  the  first  three  months.  Then  in  the  foundry  for 
three  months,  or  with  a  maximum  of  six  months,  depending  on 
the  nature  and  extent  of  the  work.  Then  operating  machines 
in  connection  with  the  pattern  work  for  three  months,  with  a 
maximum  of  twelve.  Next  on  regular  bench  work  the  balance 
of  the  time  of  the  three  years'  course.  After  this  in  the  planing 
mill  general  helping  from  the  start  up  to  a  limit  of  four  months, 
wherever  he  could  be  used  to  advantage.  You  could  not  have 
a  regular  specified  course  on  account  of  the  diflfering  conditions. 
Then  in  the  next  twelve  months,  with  a  maximum  of  24,  run- 
ning difTerent  machines  in  the  planing  mill  and  sharpening  tools, 
setting  tools,  etc.  In  the  next  bunch  are  more  complex  machines, 
including  sharpening  and  setting  tools.  The  last  part  of  the 
course  is  laying  out  working  templates  and  w^orking  from  draw- 
ings.    We  have  also  a  car  builder  apprentice. 

In  regard  to  the  rates,  that  is  a  local  affair  depending  alto- 
gether on  geographical  conditions.  It  should  be  understood  that 
the  New  York  Central  Lines  is  not  one  company,  as  a  number 
of  you  know,  but  is  a  mere  name.  Therefore,  the  rates  are  vmder 
the  control  of  each  of  these  particular  lines  that  comprise  the 
association.  The  same  applies  to  rates  for  everybody  as  well  as 
apprentices. 

Mr.  Cole  asked  in  regard  to  special  apprentices.  Our  prac- 
tice is  to  drop  the  w^ord  "special" ;  all  the  apprentices  taken  are 
called  "regular"  apprentices.  But  to  take  care  of  a  young  man 
who  has  had  previous  experience  in  a  school  or  shop  such  as  in 
the  opinion  of  the  employing  officer  entitles  him  to  considera- 
tion, he  can  be  given  allowed  time  up  to  a  maximum  of  two 
years  and  start  in  under  the  maximum  arrangement  as  a  third 
vear   man   and   serve   a   two-vear  course.     We   feel   that   if  the 
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young  man  has  information  or  knowledge  that  is  commercially 
valuable,  it  does  not  matter  particularly  where  he  got  it,  he  can 
sell  that  knowledge  for  money. 

Mr.  Stark  asks  about  the  physical  examination.  The  prac- 
tice is  for  the  apprentices  to  pass  the  same  examination  that  is 
given  to  any  employee.  It  is  based  largely  on  the  U.  S.  Army 
requirements,  which  is  the  American  Railway  Association  prac- 
tice. But  the  employing  officer  can  waive  some  features  of  it. 
An  apprentice  is  not  called  upon  to  perform  service  where  he 
would  get  into  any  trouble  if  he  is  slightly  color  blind,  and  if, 
after  several  years,  he  should  wish  to  enter  the  train  service, 
it  is  likely  he  would  have  to  stand  another  examination  at  that 
time  anyhow.  The  local  officer  sends  him  to  the  company  sur- 
geon, and  when  the  report  comes  back  if  the  local  officer  wishes 
to  waive  a  portion  of  it  he  can  do  so.  But  that  prevents  any 
chronic  invalids  being  taken  on  as  apprentices. 

Sons  of  employees  are  preferred  in  giving  employment  in 
the  apprenticeship  system.  As  regards  comparison  with  the 
International  Correspondence  School  course,  it  would  be  diffi- 
cult to  say  how  it  compares,  unless  we  could  be  very  specific 
as  to  what  particular  part  is  referred  to,  as  they  have  a  variety 
of  courses.  Our  lesson  papers  are  being  written  by  Mr.  Gardner 
as  we  go  along  and  being  made  to  suit  the  conditions  under 
which  the  work  is  being  carried  on,  having  it  closely  connected 
with  the  operation  of  the  shops,  the  object  being  to  teach  the 
boys  the  theory  of  the  business  at  the  same  time  they  are  learn- 
ing the  practical  part.  We  do  not  know  how  far  we  will  go, 
and  it  is  a  question  how  far  we  ought  to  go.  We  do  not  want 
to  make  scientific  engineers  out  of  all  the  boys,  we  want  to 
make  mechanics  to  recruit  the  shops ;  and  for  those  who  can 
go  farther  there  will  be  room  also.  We  are  working  for  the 
great  rank  and  file  with  the  object  of  having,  as  was  said  in 
an  article  some  time  ago,  "a  light  crop  over  a  large  area  rather 
than  a  phenomenal  growth  of  a  few  plants." 

A  VOICE:  I  would  like  to  ask  one  more  question,  if  the 
New  York  Central  has  any  difficulty  in  obtaining  blacksmith 
apprentices  ? 

MR.  C.  W.  CROSS:     At  some  points,  yes;  at  others,  no; 
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depending  on  the  location  of  the  shops  a  good  deal.  Shops 
located  in  a  village  where  the  whole  community  is  interested 
in  the  shops,  and  the  workman  in  the  shops  may  have  a  hrother 
that  is  a  banker  and  a  brother-in-law  that  is  a  grocery  keeper, 
that  is  generally  a  community  where  the  boys  come  right  together 
in  the  trades  naturally ;  they  fit  right  mto  the  business.  But  for 
a  shop  located  at  the  edge  of  a  large  city  it  is  very  difficult  to 
get  boys  in  the  boilermaker's  trade  and  the  blacksmith  trade. 
Those  we  get  seem  to  have  some  sort  of  notion  that  the  ma- 
chinist's trade  is  an  easy  snap — but  I  have  not  found  it  so.  The 
blacksmith  trade  is  one  in  wdiich  a  young  man  can  start  up  in 
business  for  himself  sometime;  but  he  can  not  with  the  machin- 
ist's trade.  We  try  to  get  around  that  point  by  offering  slightly 
higher  rates  to  boiler  maker  apprentices  and  blacksmith  ap- 
prentices. 

I  would  say  for  the  information  of  the  members  that  on 
the  Xew  York  Central  Lines  this  work  is  in  operation  in  ten 
shops  with  a  total  of  about  500  apprentices,  and  it  is  the  inten- 
tion to  extend  it  to  other  shops  a  little  later  and  take  care  of 
the  small  shops  as  well  as  the  larger  ones.  Recently  we  have 
been  testing  a  plan  at  St.  Thomas,  Ont.,  on  the  Michigan  Central 
Lines,  of  providing  for  a  small  shop  without  having  the  matter 
too  expensive.  We  found  we  could  do  that  at  St.  Thomas  with 
36  apprentices,  by  having  one  young  man  take  the  position  of 
shop  instructor,  drawing  instructor  and  shop  draughtsman,  all 
as  one  individual,  where  there  had  been  no  shop  draughtsman 
before.  This  works  out  very  nicely.  The  draughting  room  is 
kept  open  all  day  by  student  draughtsmen  located  in  the  room 
who  give  out  draw'ings  as  required,  make  sketches,  etc.,  as 
part  of  his  regular  course.  They  all  have  a  little  turn  in  the 
drawing  room  while  the  instructor  is  acting  as  shop  instructor. 

]^IR.  F.  H.  STARK :  I  am  sure  we  have  all  enjoyed  the 
address  given  by  ]\Ir.  Cross,  and  we  appreciate  his  coming  so 
far  to  address  this  Club.  I  move  that  we  give  him  a  vote  of 
thanks  for  the  talk  he  has  given  us,  and  thank  him  for  com- 
ing here. 

The  motion,  being  dulv  seconded,  was  carried  unanimouslv. 
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The  report  of  the   Xominating  Committee  was  then  sub- 
mitted, as  follows : 


For  President,  J  DJ.  Redding. 

I  J.  F.  Prendergast. 


^      ^  f  F.  R.  McFeatters. 

tor  rirst  Vice  President,  ^  fj    g    Ayers 


{Wm.  Elmer,  Jr. 
George  Gurry. 
A.  G.  Mitchell. 


For  Treasurer,  i   J.  D.  McIlwain. 

T3.       e        .  I  C.  W.  Alleman. 

For  Secretary,  ^  ^_  ^^  ^^^^^ 


For  Executive  Committee,  -^ 


For  Finance  Committee,  -< 


L.  PI.  Turner. 

F.  H.  Stark. 
Geo.  T.  Barnsley. 

G.  P.   SwEELEY. 

A.  Stuckl 

D.  C.  Noble. 
Stephen  C.  Mason. 
C.  E.  Postlethwaite. 

E.  W.  Summers. 
A.  B.  Bellows. 


For  ^Membership  Committee, 


D.  M.  Howe. 

C.   A.  LiNDSTROM, 

W.  V.  Turner. 
A.  L.  Humphrey, 
M.  A.  Malloy. 
R.  A.  Bole. 


ON  MOTION  of  Mr    Stucki,  the  report  is  accc])te(l,  with 
thanks,  and  the  Committee  discharged. 

ON  MOTION,  Adjourned. 


^^^^I^g'l^"^"  EDWARD  KERR.  President. 


lilii>«ao(IDI)flll?tfOmil)[RS. 

Brass  aod  km  (astiii?s  of  [»efj  Descnption. 

[o;ine  Brasses  dnd  in  kml  kmi^  i  S0\\) 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PITT  COUPLER 

The  latest  up-to-date  coupler  of  the  M.  C.  B. 
type  in  which  are  combined  with  the  simplicity 
of  the  Janney  Coupler  the  up-to-date  features 
of  a  "Lock-Set"  and  "Knuckle-Opener". 
Complies  with  all  the  requirements  of  the 
M.  C.  B.  Association  and  of  the  Safety 
Appliance  Law 

MANUFACTURED  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of  the 

PiNTSCH    SySTEM 

under  all   condi- 
tions of  service 


PINTSCK 


Uf®HT 


Latest  Mantle  IampType  N'jsoo 

'HourlyConsumption  2,l2(?ubieFt' 
"Gandle  Power  99.5" 
J.G.Denton   Professor 
Engineering  Practice, 
Stevens  institute,  Hoboken.N. J. 
COST  I  ♦PER  HOUR. 


|l:2  RECTOR  SJ.^y^^TYC/^  /ieATlNG^N^UGW^^^^^f^  NEWYORK.N.Y.  J| 


LATROBE  STEEL  &  COUPLER  CO. 

MANUFACTURERS  OF 

LATROBE,   MELROSE  &  CHICAGO  ALL-STEEL 
COUPLERS  &  STEEL  CASTINGS. 


WORKS: 
MELROSE  PARK,  ILLS. 


MAIN  OFFICE: 
1200  Girard  BIdg.,  PHILADELPHIA 


Branch  Office:      1720  Old   Colony  BIdg.,   CHICAGO. 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING   COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Tired  Wheels. 

GENERAL  OFFICE.  71  BROADWAY,  NEW  YORK. 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS,   ST.    PAUL,    WASHINGTON,  D.  C. 


Damascus  Drake  Deatti  Co.. 

...Manufactarcrs  of... 

"Damascus  and  Waycott"  Beams. 

General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.      SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 


Peerless  Rubber  manufacturing  Co. 


""""'"'"""  Fine  Meolianical  Rubber  Goods  for  Railroail  Equipment  '^  »»"•"«. 

of  ^-a-^^^^—i ^i^>^_^_a_^^^^^^_.^_JL.i^^_       New  York. 


Rust  Proof  Steel  Hose  Clamps/' 

For  Air  Brake,  Ste&in  Heating  and  Tank  Hose 

J.  R.  CLANCY.  MFR.,  Syracuse,  N.  Y. 

MAIN  BELTING  Co.,  Sales  Agt. 

208  Third   Avenue,  Pittsburgh,  Pa, 

8®"  Send  for  Blue  Prints  and  Samples.  Bell  Phone  1551  Couit 


STANDARD  STEEL  CAR  COMPANY 

NEW  YORK:  GENERAL  OFFICE:  WORKS:  CHICAGO: 

170  Broadway.  Prick  Building,  Pittsburg,  Pa.     Butler,  Pa         Fisher  Bjdg. 

STEEL   AND   COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS.  ETC. 
Capacity,  30,000  Cars  per  Annum.      Write  for  Detailed  Information. 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 

SI/VLRLE 


DRAWBAR  ATTACHMENTS 


STRONG 


-RELIABLE 

TANDEM 
SPRING    GEARS. 

6^x8,  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 

CLEVELAND.    OHIO 


Send    for   Catalog. 


Tlie    Standard    Coupler    Cormpany 

announces  the  removal  of  its  New  York  office  from  1 60  Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church). 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 

is  now  in  use  by  226  companies. 

The  SESSIONS-STANDARD  FRICTION   DRAFT  GEAR 

is  now  in  use  by  1 17  companies. 

Both     made    toy    Standard    Croupier   Clompany. 


TO  INCREASE  YOUR  OUTPUT  USE 

VULCAN  HIGH   SPEED   STEEL. 

Always  the  Same.    Absolutely  Uniform.    Every  Bar  Guaranteed- 
Crucible  Tool  Steels  to  Meet  all  Requirements- 

MANUFACTURED     BY 

VULCAN  CRUCIBLE  STEEL  CO. 

General  Office  and  Works.  ALIQUIPPA,  PA. 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


BELGIAN  POST  AND  CANOPY  LAMP 

The  best  lamp  made  for  lighting  parks, 
drives,  public  and  private  grounds,  FORTY- 
THEEE  candle  power  light,  equal  to  three 
lamps  of  any  other  design.  Will  withstand 
heav/  winds  without  blowing  out.  $6. 00 
each,  delivered.  Send  P.  O.  money  order  or 
check. 

THE   DRESSEL  RAILWAY  LAMP   WORKS 

3868    PARK   AVENUE,    NEW    YORK   CITY 

References — Twelfth  Ward  Bank  and 

Knickerbocker  Trust  Company. 


SUYDAM'S  Protective  PAINTS 


for  fwlit  fe  !^ 


■MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  618T    AND  BUTLER  STS., 

BELL  'PHONK,  343  FI8K.  PITTSBURGH,    PA. 


All  lloM  Pom  Hi  Jmid  Know 

the  wonderful  things  which  are  being  accomplished 
by  the  use  of  The  Dukesmith  Air  Brake  Cootroi  System. 
We  will  gladly  mail  our  magnificent  catalogue  to  any 
railroad  man  on  application.  Our  Straight  Air  Control 
Valve  will  positively  perform  wonders  when  compared 
with  any  other  air  brake  device.    ^     ^     ^     ^     ^ 

THE  DUKESMITH  AIR  BRAKE  COMPANY 

WABASH     BUILDING.     PITTSBURGH,     PA. 


E8TAeuSHef^'l884 


SIPE'S  JAPAN  OIL 

i-  --  '  '  

/IS  SUPERIOR  TO  LINSEED  OIL  AND  DRYERS 

FOR    ALL    KINDS  'OF    PAINTING  ' 

11^  PAILY  USE  BY  ALL  THK  LEADING  RAILROADS  IN  THE  UNITED  STATES 
• MANUFACTURED     ONLY    BY 


ciiiqAGo,  ILL  JAMES  B.-SIPC  &  4^0;^  Allegheny,  pa, 


FOR  1  SALE 


Damascus  Bronze  Co.  P'MiV^r&  Pb^ 


Damascus  Nickel  Bronze  Locomotive 
Castings  are  guaranteed  to  give  50^  % 
greater  mileage — save  2$  %  in  oil — at 
no  tir^e  heat  to  cut  or  char  em  axle 


Damascus  Bronze — Castings  and  Ingot 
Phosphor  Bronze — ^Castings  and  Ingot 
Phosphorized  Copper. 


or  piq,       j&    0    /6>    0    &    &    0*  Babbit  Metals— All  Grades. 

GLOBE  ' 

SPECIFY  "DAMASCUS  ^^^  NICKEL  BllONZEV 


BRAND.. 


II'  Modern  Boiler  Tube 

^  During  the  past  twelve  years  our  efforts  have  been  devoted  to 
developing  Cold-Drawn,  Seamless  Steel  and  Lap  Welded  Speller- 
ized  Steel  Locomotive  Boiler  Tubes.  As  a  result  we  are  able 
today  to  produce  a  steel  tube  which  is  far  superior  to  any  Char- 
coal Iron  Tube  ever  manufactured,  and  in  view  of  this  fact  it  is 
our  intention  to  very  shortly  discontinue  the  manufacture  of  the 
latter  and  devote  our  attention  exclusively  to  the  Steel  Boiler  Tube. 

f[  Steel  Boiler  Tubes  have  been  found  to  be  not  only  better,  but 
also  cheaper  than  Charcoal  Iron  Tubes,  and  it  would  seem  wise 
for  the  present  users  of  Charcoal  Iron  Locomotive  and  Stationary 
Boiler  Tubes  to  order  sample  lots  of  the  Steel  Tubes  and  satisfy 
themselves  as  to  the  correctness  of  our  statements  as  to  quality 
and  price. 

f[  In  our  own  experience  we  have  found  it  economical  to  use 
nothing  but  Steel  Tubes  in  both  our  Locomotive  and  Stationary 
Boilers,  and  this  experience  extends  over  a  period  of  years.  Dur- 
ing this  time  the  quality  of  the  Steel  Tube  has  steadily  improved 
and,  in  our  judgment,  it  is  now  so  much  better  than  the  Charcoal 
Iron  Tube  that  we  can,  and  do,  confidently  recommend  same  for 
all  purposes  for  which  a  boiler  tube  is  intended. 

^  Steel  Boiler  Tubes  are  in  use  at  the  present  time  on  many  of 
the  large  Railway  Systems  of  the  United  States;  they  are  also 
used  in  the  construction  of  Stationary  Boilers  by  all  the  large 
Boiler  Manufacturers,  and  the  demend  from  both  sources  is  con- 
stantly increasing.  The  U.  S.  Navy  has  adopted  the  Steel  Tube 
as  their  standard.  These  statements  should  be  sufficient  to  con- 
vince anyone  of  the  fact  that  the  Steel  Boiler  Tube  has  largely 
superseded  the  use  of  the  Charcoal  Iron  Tube  (due  to  both 
quality  and  price). 

|T  Being  interested,  we  urge  users  of  Boiler  Tubes  to  take  up 
this  question  with  any  of  our  branch  offices,  who  will  be  glad  to 
supply  full  information  or  to  answer  any  inquiries  relative  to  spe- 
cific conditions  in  special  cases. 

NATIONAL  TUBE  COMPANY 

General  Sales  Offices :   Frick  BIdg.,  Pittsburgh,  Pa. 

DISTRICT  SALES  OFFICES: 

Atlanta — Chandler  Bldg.  Pittsburgh — Frick  Bldg. 

Chicago — Commercial  Nat.  ]!ank  Bldg.  Portland — W'ells-Fargo  Bldg. 

Denver — Majestic  Bldg.  San  Francisco — Crocker  Bldg. 

New  Orleans — Maison  Blanche.  St.  Louis — Third  Nat.  Bank  Bldg. 

New  York — Hudson  Terminal  Bldg.  Salt  Lake  City — Dooly  Bldg. 

Philadelphia — I'ennsylvania  Bldg.  Seattle — Alaska  Bldg. 


Gould  Coupler  Co. 


orricES 

341-347  Fifth  Avenue, 

New  York. 
The  Rookery,   Chicago. 

Depew,  N.  Y. 


WORKS 
Axle  For^e,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,   Depew,  N.  Y. 


Gould  Friction  Draft  Gear 
Gould  Couplers  Crown  Bolsters 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH, 

-^  F»/\RK.     BUILEDIINCi  >^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rzwilway  and  Mzwchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment. 

NATIONAL  vA^^^^u  COMPANY 

MANUFACTURERS  OF 

STEEL  TIRED  AND  CHILLED  CAST  IRON 

CAR  WHEELS 

GENERAL  OFFICES.  WORKS: 

rochester.  n.  y.       pittsburgh,  pa 
505  preble  ave.  sayre,  p(\.  cleveland,  o. 

Allegheny,    Pa.  new  york  city,  n.  y. 

Jimmion,  master  Car  MMmi 

The  M.  C.  B.  rules  of  interchange  .a.  The  use  of  our  steel  back  shoe 
provide  for  tlie  use  of  the  steel  \})^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /lk\  maintenance,  brake  heads  and 
freight  equipment.  •^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J., 

Shoe.  Chicago,  III. 

\A/RIXE     F^OR    SM/V\F»LE    OF^ 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 


INCORPORATED 
MANUFACTURERS  OF 


RAILWAY.  STATION   AND  OTTf CVff  f  IT      WV 

BRIDGE  PAINTS.  IvV^UlO V llvl^t,,    l\,I. 


Nathan  Manufacturing  Co. 

85  -  93  Liberty  Street,  New  York. 
1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


i  Sight-Feed  Lubricators. 

\  All  Specially  arranged  for  High-Pressure  Engines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

c  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

)  on  Cups,  Etc.  2 

'-  SOLE  AGENCY     FOR  THE 3 

>  Coale    Muffler    O    Safety    Valve    Co.,   Inc.   < 
PITTSBURGH  COAL  COMPANY 

Producers  of  All  Grades  of 

Steam  Coal 

Railroad   Fuel    a  Specialty 

General  Offices:    232  Fifth  Ave.  PITTSBURGH,  PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
\  ON  MANY  ROADS. 

11  Can  be  worked  from  cab  or 

foot   board   while   running. 


A  catalog  or  call  by  Representative 
for  the  asking^.     &     i»     &     &     ^ 


Homesteafl  Valie  M|.  Co, 

Works;  Homestead,     Pittsburgh,  PA. 


CHfl^LiES  G.  smiTH  CO. 

Machine  to^  Too  s, 

BOF^ING   AND  TURNING   MILiLiS 

JVimLiING     MACHINES,     ALili     KINDS, 
TURF^ET    LiATHES,    (VePtieal    and    Hori- 
zontal,) 
ENGINE     LiATHES, 
EMERY  GRINDING   MACHINERY. 
BATH   UNIVERSAL!   GRINDERS. 


Park  Building, 


Pittsburgh,  Pa. 


FRANKLIN  AIR  COMPRESSOR 

Class  C.  S.  C-with  mechanically 

operated  iutake  valves 

AIR  TOOL  SPECIALTIES 

MANUFACTURED    BY 

CHICAGO 

PNEUMATIC 

TOOL  CO. 


FRANKLIN 

AIR  COMPRESSORS 

"LITTLE  GIANT,"  "BOYER"  AND 
KELLER  DRILLS,  DUNTLEY  ELEC- 
TRIC DRILLS,  AND  BOYER  AND 
KELLER  RIVETING  AND  CHIPPING 
HAMMERS. 


LITTLE  GIANT 
DRILLS  ARE  MADE 
s^     u  1  IN  13  SIZES 


^CS; 


CHICAGO 


NEW  YORK 


r\"o.  2  "Little 

Giant"  Drill  with 

Corliss  Valves 


WRITE  FOR  SPECIAL  CIRCULAR  No.  56 


GOLD  CAR  HEATING  and  LIGHTING  CO. 

MANUFACTURERS  OF  ELECTRIC, 
STEAM  AND  HOT  WATER  HEATING 
APPARATUS    FOR  RAILWAY  CARS. 


IMPROVED  SYSTEM  OF  _  CATALOGUES  AND  CIRCULARS 

ACETYLENE  CAR  LIGHTING.  ^  CHEERFULLY  FURNISHED. 

WHITEHALL  BUILDING,    17  BATTERY  PLACE.     NEW  YORK. 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pnp  f   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  *■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW   YORK. 


The  expense  and  annoyance  of  painting;  will  not  recur 
every  year  or  two  if  you  use 

Dixon's  Silica-Graphite  Paint 

the  "Proven  Shield  for  Steel  Work/^     Durability  records 
in  all  climates;  write  for  a  few. 


JOSEPH  DIXON  CRUCIBLE  CO.,     JERSEY  CITY,   N.  J. 


TOWER  &  CLIMAX  COUPLERS 

In  Malleable  Iron  or  Cast  Steel. 

Malleable  Castings  for  Railroad  Purposes. 


The  National  Malleable  Casting's  Co. 

Cleveland.         Chicago,  Indianapolis,  Toledo,  Sharon. 


lOuse 


The  Wcstinghouse  Air  Brake 

Is  not  merely  an  auxiliary  apparatus,  but 
a  controlling  element ;  not  merely  a  neces- 
sary expenditure,  but  a  dividend-earning 
asset * 

The  Westinghouse  Air  Brake  Company,  Pittsburg,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,        Pittsburg,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,  Pittsburg,  Pa. 


LOCOMOTIVES 


Pacific  type  passenger  k)Comotive,  built  for 
Chicago,  Burlington  &  Quincy  Railroad. 
Total  weight  of  engine  in  working  order, 
234,000  pounds.  Weight  on  driving  wheels, 
157,000  pounds;  diameter  of  driving  wheels, 
^4  inches.  Boiler  pressure,  200  pounds. 
Cylinders  22  x  28  inches.  Maximum  trac- 
tive power  3r,ioo  pounds. 

AMERICAN    LOCOMOTIVE    COMPANY 

30  Church  Street,   New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President, 
MANUFACTURERS  OF 

**Reinforced  Corrugated 
Asbestos  Roofing   and  Sheathing" 

No  Paint  ^^      ^^^^^    No  Rust 


Fireproof 


Asbestos 


Everlasting 


Century' 

Asbestos     Railway 
Supplies 


Sheathing  and    Shingles. 

Wool  Packing  Waste  and 
y|/         Cotton  Waste  for  Wiping. 
Perfection     Journal     Box  /IS  Train  Pipe  Coverings. 
Packing  (Patented;  Papers,  Packings,  Etc. 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN.         -        -        PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

N'o,  3  Double  Axle  Lathe  usin  High-l'ower  Steel  'J'cols. 

NILES-BEMENT-POND  CO. 

Trinity    Building  Pittsburg   Office 

111    Broadway,    New   York  Frick   Buuding 

M.  M.  Cochran,  President.  John  H.  Wuutz  Secretiiry  and  Treasurer 

W.  Harry  Brown,  Vice  President. 

WASHINGTON  COAL  &  COKE  CO. 

General  Office!     Dawson,  Fayette  County,  Pa. 

5,000  Tons  Daily  Capacity.        Individual  Cars. 

YOUGHIOGHENY 
COAL. 

STEAM.        -        GAS.         -        COKING. 


WASHINGTON 
CONNELLSVILLE  COKE. 

FURNACE.    -    FOUNDRY.    -    CRUSHED. 


Shipments  via  B.  &.  O.  Railroad  and  P.  &,  L.  E. 
Railroad  and  Connections. 

Sales  Office:     PITTSBURG,     PA. 

N.  P.  HYNDMAN,  Sales  Agent.     H.R.  HYNDMAN.  Ass 't  Sales' Agt. 


J.    L.    HtTKILL.  K-    F*.    HUMXE3R,  S.   L.   BASSETX, 

PBBaT.  M  TRSAa*  V,    FRBST.  SMOV 


HuKiLL  -  Hunter  Co.. 


RAIL  ROAD,  MILL  and 


GENERAL  SUPPLIES. 


311-315   FIRST  AVENUE, 

PITTSBURG.  PA. 

AGENTS    FOR    .    .    . 

GOTTA   PERCHA  and  KUBBEK   MFG.  CO. 

NORWICH  BELT  MITG.  CO.  BELL   TELEPHONES 

PORSTERS'   SPLIT  PULLEYS. 

COURT  2051 

AOMK    BALL   BEARING    JACKS.  .. 

20R2 

INTERLOCKING    BRAKE    SHOE. 

Speck,Marshall&Co. 

Dealers   in 

MILL,  MINE  AND  RAILROAD 

SUPPLIES 


H 


j  WATER 

OSS  (STEAM 

^^^^^^  j  ACID 


AIR    BRAKE    HOSE 

Selling    representatives   for 
The   B,  F.  Goodrich   Co., 
New  York  Leather  Belting  Co. 

3U   SECOND    AVE.,  PITTSBURGH,    PA. 

Bell   Phone    1572   Court. 


TO    STAY    ALL    LOCOMOTIVE    FIRE    BOXES 
TO   OBTAIN    GREATER    SERVICE    RESULTS 
TO    OVERCOME     STAYBOLT     BREAKAGES  f:, 
TO   LESSEN    COSTS  OF    FIREBOX    REPAIRS 

IS  TO 

SPECIFY-ORDER-APPLY 
The  Tate  Flexible  Staybolt  | 

TO    ALL    FIREBOXES 

IN  USE  ON  OVER  NINETY  RAILROADS 


Its  Function  is  to  hold  the  Firebox 
Plates  Securely  together  and 
Accomodate  itself  to  the  Unequal 
Expansion  of  the  Plates  in  Service 

''The  Perfect  Stay" 


PITTSBURGH,  PA.  U.S.  A. 

GEMEflALOFnCES.^j||i-FRICK  BUILDING.  D.C.OSTAFFORD-GENEKIKLMANMiEft 


HUNT-SPILLER  IRON 

HAS  THE 

STRENGTH  AND  WEARING  QUALITIES 
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PROCEEDINGS  OF  ANNUAL  MEETING. 

OCTOBER  23rd,  1908 

The  meeting  was  called  to  order  at  the  Monongahela  House, 
Pittsburgh,  Pa.,  at  8:30  o'clock,  P.  M.,  with  Vice-President  D. 
J.  Redding  in  the  chair. 
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The  following  gentlemen  registered: 


MEMBERS. 


Alleman,  C.  W. 
Allen,  Harvey. 
Ault,  C.  B. 
Ayers,  H.  B. 
Barnslev,  Geo.  T. 
Bealor,'B.  G. 
Bigham,  Chas.  G. 
Biiilcr,  L.  C. 
Blest,  M.  C. 
Brand,  Thos. 
Brown,  Geo.  P. 
Brown,  John  T. 
Brownscombe,  G.  J. 
Chapin,  E.  S. 
Chittenden.  A.  D. 
Colburn,  Wm.  W. 
Conway,  J.  D. 
Coulter,  A.  F. 
Crawford,  H.  M. 
Crouch,  A.  W. 
Cunningham,  J.  D. 
Dawson,  W.  J.,  Jr. 
Edmonds,  J-  F- 
Elder,  T.  VV..  Jr. 
Falkenstein,  W.  H. 
Fischer,  Chas.  L. 
Forsberg,  R.  P. 
Frank,  Laurence  W. 
Gale,  C.  H. 
Gallinger,  Geo.  A. 
Gano.  J.  H. 
Gearhart.  H.  J. 
George,  M.  E. 
Gies,  Geo.  E. 
Hackenburg,  J.  H. 
Halleran,  H.  J. 
Henderson,  J.  W. 
Hughes,  J.  E. 
Hunter,  Harry  S. 
Huyett,  E.  G. 
Jackson,  C.  A. 
Johnston,  Lucius  S. 
Kaup,  H.  E. 


Kessler,  D.  D. 
Keyser,  R.  H. 
Kinter,  D.  H. 
Klee,  W.  B. 
Knickerbocker,  A.  C. 
Knight,  E.  A. 
Koch,  Felix. 
Koch,  H.  J. 
Krause,  Julius. 
Lambe,  G.  C. 
Lanning,  C.  S. 
Lanning,  J.  F. 
Lehr,  Harry  W. 
Lindstrom,  Chas.  A. 
Lobez,  P.  L. 
Loudenbeck,  H.  C. 
Lowry,  R.  N. 
Lynn,  Samuel. 

Alaguire,  W.  E. 

:ylarshall,  C.  A. 

]\Iawhinnev,  W.  J. 

^lillar,  C.'W. 

Miller,  F.  L. 

Murphv,  W.  J. 

McClumpha,  H.  E. 

McFeatters,  F.  R. 

Mcllwain.  J.  D. 

McKee,  F.  E. 

McKee,  Frank  W. 

McKee,  S.  Frank. 

McKee,  Ira  E. 

McNulty,  F.  M. 

Newsom,  H.  H. 

Gates,  Geo.  M. 

Oneal,  J.  E. 

Orchard,  C. 

Peach,  W.  M. 

Pfeil,  John. 

Phelps,  W.  H.,  Jr. 

Porter,  H.  V. 

Postlethwaite,  C.  E. 

Quest,  W.  O. 

Randall,  E.  J.' 


Visitors. 
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Redding.  D.  J. 
Rider,  j.  15. 
Rinehart.  II.  W. 
Robinson.   F.    M. 
Sattlev.  E.  C. 
Schec'k,  H.  G. 
Schomberg,  Wm. 
Sellers,  C.  E. 
Shannon,   Chas. 
Sitts,  Lewis  S. 
Smith,  D.  W. 
Stafford,  Samuel  G. 
Stark.  F.  H. 


Wilson,  W 


Stucki,  A. 
Suckfield,  G.  A. 
Svvartz,  H.  E. 
Svveelev,  G.   P. 
Tate,  R.  H. 
Taylor,  li.  G. 
Townsend,  T.  E. 
Trinler.  Chas.  M. 
Trust,  J.  F. 
Turner,  L.  tl. 
Walker,   T-  W. 
Warnc,  f.  C. 
Warnock,  H.  R. 
H. 


VISITORS. 


Abrams,  Geo.  H. 
Adams,  E.  C. 
r.aldwin,  G.  C. 
Ammer,  Frank. 
Bateman.   Paul. 
Boyd,  L.  S. 
Callahan,  John. 
Carlton,  Herbert  A. 
Casey,  Fred  A. 
Clark,  C.  C. 
Clarke,  A\'.  R. 
Coho,  O.  C. 
Cole,  W.  C. 
Congdon,  W.  J. 
Cooper,  G.  E. 
Crooks,  Don. 
Cunningham,  C.  H. 
Currie,  E. 
Curry,  E.  W. 
]3empsey.  Harry  J. 
Ferree,  H.  W. 
Fisher.  H.  B. 
Fluke.  K.  L. 
Gale.  G.  W. 
Geissinger.  D.  F. 
Gibson,  Frank. 
Hilberrv.  H.  H. 
liolt,  T.  W. 
Howe.  W.  C. 
Husband.  Chas.  M. 


Johns.  A.  W. 

Johns,  Watson. 

Johnston,  C.  L. 

kirby,  J.  G. 

Knight,  Arthur  O. 

Knight,  Harry  A. 

Knowles,  Chas.  R. 

Lamb,  C.  J\I. 

Levy,  J.  Leonard,  Rev.  Dr. 

Merrill.  J.  S. 

McShrut",  A.  R. 

Newman,  John  C. 

Reynolds,  R.  S. 

Rowan,  W.  H. 

Schreiner,  W.  C. 

Smith,  Russell. 

Smith,  Sion  B. 

Stone,  H.  E. 

Streib,  T.  F. 

Thatcher,  R.  H. 

Unts,  John. 

Van  Home,  F.  P. 

Vauclain,  C.  A. 

Walker.  J.  L. 

Waterloo.  Julius. 

Wees,  Otto. 

Weller,  Lincoln. 

Wilson,  X.  V.  F. 

Winter,  F.  W. 

Wright,  L.  S. 
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The  Secretary  announced  the  following  proposals  for  mem- 
bership : 

Bateman,  Paul,  Car  Estimator,  Pressed  Steel  Car  Co.,  57  Bryant 
Ave.,  Bellevue,  Pa.     Proposed  by  W.  i\I.  Peach. 

>Iilberry,  H.   H.,  Asst.   M.   M.,   Penna.  Lines,  Allegheny  Shop, 
N.  S.,  Pittsburgh,  Pa.     Proposed  by  G.  P.  Sweeley. 

ITowe,  W.  C,  Pressed  Steel  Car  Co.,  Farmers  Bank  Bldg.,  Pitts- 
burgh, Pa.     Proposed  by  H.  E.  Swartz. 

SECRETARY'S  REPORT. 

To  the  Officers  and  Members  of  the  Railway  Club  of  Pittsburgh: 

Gentlemen  :  In  presenting  briefly  a  statement  of  the  events 
closing  the  seventh  anniversary  of  our  organization,  I  want  to 
first  thank  the  officers  and  members  for  the  many  kindly  acts  and 
courtesies  extended  me  during  the  past  seven  years  that  I  have 
served  as  your  Secretary,  and  in  tendering  my  resignation,  want 
to  say  that  it  is  done  after  a  very  careful  consideration  and  I  feel 
free  in  saying  that  at  this  time  it  should  not  in  any  way  interfere 
with  the  success  of  the  Club  for  which  I  shall  always  hold  a 
warm  interest. 

The  business  depression  during  the  past  year  has  to  no  great 
extent,  lessened  the  very  loyal  sui)port  derived  from  our  good 
friends,  "The  Advertiser." 

It  is  to  be  somewhat  regretted  that  we  are  compelled  to 
show  so  many  members  dropped  for  non-payment  of  dues,  and 
it  is  hoped  the  members  v/ill  discharge  this  obligation  of  their 
interest  with  promptness  and  dispatch. 

Death  removed  from  our  midst  during  the  year  the  follow- 
ing members  which  included  our  late  President,  Mr.  II.  W. 
Watts : 

C.  M.  Fra.skr,  a.  W.  Slocum, 

J.  K.  Kkrr,  Antes  Sxvdkr. 

Richard  S.  Mercer,  \V.  W.  Todd, 

Fred  J.  SiTALER,,  II.  W.  Watts. 

The  following  is  a  summary  of  the  membership,  financial 
condition,  etc.,  for  the  ^  ear  up  to  and  including  this  meeting: 
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MEMBERSHIP. 

Reported   last  year j'j'j 

Received   into   membership   during  year 107 

Reinstated    

884 

Suspended,   non-payment   of   dues 92 

Resigned    31 

Loss  of  address  11 

Removed   by   death 8 

142 


Present    membership 742 

FINANCIAL. 

RECEIPTS — 

In  hands  of  Treasurer  last  year $    898.81 

From    advertisers 882.75 

From  dues 2,202.00 

From  sale  of  Proceedings 85.33 

$4,068.89 

DISBURSEMENTS 

Printing    Proceedings,    advance    sheets,    no- 
tices, etc .  $1 ,459.32 

Hotel,  luncheon,  etc 508.25 

Postage  for  Journals,  etc 289.83 

Secretary's  trip  to  Atlantic  City 50.00 

Cigars   for   meetings 98.89 

Stereoptican  light 20.00 

Stationery   and   supplies 37-00 

Messenger  service I7-50 

Secretaries'  Association  dues 20.00 

Reporting  Proceedings i35-00 

Miscellaneous 32-75 

Floral   emblems 30.00 

•    $2,698.54 

Balance  in  hands  of  Treasurer $i.370-35 

J.  D.  Conway, 

Secretary. 
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Approved : 

L.  H.  Turner, 

F.  H.  Stark, 

G.  T.  Barnsley, 

Executive  Committee. 

TREASURER'S  REPORT. 

Pittsburgh,  Pa.,  October  23rd,  1908. 
RECEIPTS — 

Balance  on  hand  from  last  }ear $    898.81 

Received  from  Secretary  during  year 3,170.08 

$4,068.89 

EXPENDITURES — 

Paid  out  on  Secretary's  checks 2,698.54 


Balance  on  hand $1,370.35 

Respectfully  submitted, 

J.  D.  McIewain, 

Treasurer. 
Approved : 

L.  H.  Turner, 

F.  H.  Stark, 

G.  T.  Barnsley, 

Executive  Committee. 

The  Report  of  the  Committee  on  Election  of  Officers  was 
read  by  the  Secretary,  showing  the  following  gentlemen  elected 
for  year  1908  -  1909: 

President,  D.  J.  Redding;  First  Vice  President,  F.  R.  Mc- 
Featters ;  Second  Vice  President,  Wm.  Elmer,  Jr. ;  Treasurer, 
J.  D.  Mcllwain ;  Secretary,  C.  W.  Alleman ;  Executive  Commit- 
tee, L.  H.  Turner,  F.  H.  Stark,  Geo.  T.  Barnsley ;  Finance  Com- 
mittee, D.  C.  Noble,  Stephen  C.  Mason,  C.  E.  Postlethwaite ; 
Membership  Committee,  D.  ]\I.  Howe,  C.  A.  Lindstrom,  W.  V. 
Turner,  A.  L.  Humphrey,  M.  A.  Malloy. 

PRESIDENT :  I  think  it  unnecessary  for  me  to  say  that 
I  very  much  appreciate  the  honor  of  having  been  elected  Presi- 
dent of  this  Club.  I  might  take  up  a  lot  of  your  time  telling 
you  what  we  have  done  in  the  past  and  what  we  expect  to  do 
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in  the  future,  but  I  think  you  will  take  our  work  for  that  and 
allow  us  to  eliminate  speeches  as  far  as  the  officers  are  con- 
cerned, except  that  I  think  we  ought  to  hear  from  that  very 
able  orator  who  has  just  been  elected  First  Vice-President  of 
this  Club,  Mr.  Frank  McFeatters. 

MR.  F.  R.  McFEATTERS  :  I  will  try  to  make  a  worthy 
successor  to  the  present  President,  if  you  see  fit  to  select  me  next 
year.     (Applause.) 

PRESIDENT :  If  there  is  no  further  regular  business  to 
come  before  the  meeting,  I  will  ask  Dr.  Levy  to  come  forward, 
who  is  to  make  the  principal  address  of  the  evening.  I  take 
pleasure  in  introducing  the  Rev.  Dr.  J.  Leonard  Levy,  who  will 
speak  to  us  upon  the  subject, 

"YESTERDAY.  TODAY  AND  TOMORROW." 


CY  RK\'.  DR.   J.    LKOXARD  LEW, 


Mr.  Chairman  and  Gentlemen :  The  theme  which  I  have 
selected  for  this  evening's  talk  is  one  which  I  hope  will  leave 
in  its  path  that  optimistic  view  which,  I  think,  is  an  essential 
duty  of  every  public  educator  to  emphasize.  More  especially  is 
it  the  duty  of  every  man  who  undertakes  to  spread  the  gospel 
of  justice  and  mercy  and  humility  of  spirit  to  enlarge  upon  it 
on  every  possible  occasion  and  in  every  possible  direction. 

About  seven  years  ago  I  found  myself  in  the  city  of  Cairo 
during  a  trip  through  the  Orient,  where  I  passed  some  days  in 
the  wonderful  Museum  at  Boulak,  about  eight  miles  from  the 
center  of  the  city.  This  building  was,  at  one  time,  the  palace 
of  the  Khedive  of  Egypt,  and  under  the  direction  of  M.  Mariette, 
the  great  French  Egyptologist,  the  building  was  designed  to 
become  a  museum  in  which  was  to  be  placed  the  most  remark- 
able collection  of  Egyptian  antiquities  found  under  any  one  roof 
in  the  entire  world.  Room  after  room,  and  hall  after  hall,  are 
fairly  crowded  with  wonderful  specimens  of  the  wisdom  of  the 
ancient  Egyptians.  As  I  passed  through  the  various  rooms  in 
that  wonderful  palace,  and  through  its  many  halls,  I  could  not 
help  wondering  at  the  skill  of  the  ancients  and  at  the  patience 
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and  the  splendid  scholarship  which  have  made  ancient  Egypt 
as  readily  understood  by  Egyptologists,  as  modern  Pittsburgh 
is  to  you  who  investigate  its  conditions. 

In  one  room,  for  example,  I  saw  a  model  of  the  chariot  in 
which  the  ancient  Pharaoh  pursued  my  ancestors  to  the  banks 
of  the  Red  Sea.  In  another  room  I  saw  the  two  oldest  statues 
in  the  world,  of  the  Princess  Nepheret  and  her  husband,  statues 
carved  from  the  stone  of  Egypt  and  colored  to  the  life,  bearing 
eyes  of  such  wonderful  workmanship  that  it  is  almost  impos- 
sible to  believe  that  they  are  not  human  eyes-  placed  in  these 
stone  statues.  In  another  room  I  saw  bodies  swathed  in  the 
fine  linens  of  Sais,  upon  which  were  written  the  story  of  the 
life  of  the  individuals  bound  in  these  solemn  draperies  of  death. 
In  still  another  room  I  saw  scarabs,  statuettes  used  as  personal 
charms,  even  those  of  Isis,  Osiris  and  Horus,  the  first  trinity  of 
the  ancient  gods  of  Egypt.  Wherever  I  went  I  saw  evidences 
of  marvelous  workmanship — jewels  wonderfully  polished  and 
cut,  golden  ornaments  of  filagree  pattern,  some  of  them  not  less 
than  7,000  years  old,  and  wdiich  would  challenge  the  goldsmith's 
art  of  the  present  century.  As  I  left  these  halls  I  observed 
that  the  king  of  modern  times  has  borrowed  his  scepter  from 
Egypt;  that  the  theologies  of  many  modern  religions  have  bor- 
rowed their  gods  from  the  pantheon  of  Egypt ;  that  my  lady's 
boudoir  has  its  combs  and  brushes  and  hand-mirrors  taken  from 
the  ancient  chambers  of  the  Egyptian  ladies ;  that  the  axle  and 
the  lever  and  the  simple  tools  of  the  working  man  come  to  us 
from  Egypt;  and  I  could  not  help  reflecting,  as  I  gazed  upon 
the  great  Sphinx  and  the  wonderful  pyramids  in  the  distance, 
that  the  mother  of  civilization  had  followed  the  path  of  glory, 
only  to  find  it  the  path  to  the  grave. 

Some  months  later  I  found  myself  in  the  city  of  Pittsburgh 
(the  city  of  which  it  has  been  said  that  men  here  make  iron  and 
"steel"  for  a  living),  the  city  in  which  we  find  "the  pillar  of 
cloud  by  day  and  the  pillar  of  fire  by  night," — when  times  are 
good.  I  observed  in  this  city,  for  example,  that  one  end  of  it 
is  bound  to  the  other  by  the  copper  wires  which  afiford  not  only 
the  rapid  transit  we  are  supposed  to  get  in  Pittsburgh,  but 
which   are   likewise   the   means   of   transferring   messages    from 
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one  friendly  home  to  another.  On  the  streets  of  Pittsburgh  I 
saw  free  schools,  free  institutions  of  learning,  free  public  libra- 
ries, free  public  parks,  free  hospitals.  On  the  streets  of  Pitts- 
burgh I  found  men  of  every  hue  and  every  religious  denomina- 
tion, almost  touching  hands  as  they  pass  in  perfect  peace.  Here 
in  Pittsburgh  in  this  Twentieth  Century  I  saw  homes  which  are 
built  with  respect  for  personal  cleanliness  and  personal  decency, 
matters  unknown  to  the  ancients  ;  and  I  could  not  help  reflect- 
ing, when  I  once  got  into  my  own  home  here,  that  the  story 
represented  by  the  Boulak  Museum  is,  as  compared  with  the 
story  represented  by  a  modern  Pittsburgh  home,  the  story  of 
5,000  years  of  human  progress,  the  story  of  Yesterday  as  com- 
pared with  Today. 

It  has  taken  me  just  about  five  minutes  to  speak,  under  a 
few  general  heads  of  the  yesterday  and  today.  But  it  was  not 
accomplished  so  readily  as  it  may  be  described  here.  In  fact, 
when  I  compare  the  wonderful  progress  which  the  human  fam- 
ily has  made  within  this  period  of  5,000  years  I  am  reminded 
of  the  story  of  the  American  Fire  Commissioner  who  had  been 
sent  abroad  to  investigate  fire  conditions  in  foreign  countries. 
He  happened  to  land  in  Dublin  and  visited  a  fire  station  there. 
He  went  to  the  fireman  in  charge  and  asked  him  what  they  did 
in  Dublin  when  a  fire  occurred.  This  splendid  son  of  Erin  re- 
marked: "You  see,"  he  said,  "it's  this  way.  When  there's  a 
fire  in  Dublin  the  boys  comes  and  they  tells  us  there  is  a  fire; 
and  we  asks  the  boys  where  the  fire  is.  And  then  we  puts  the 
boys  on  the  fire  engine  and  they  show  us  the  way  to  where  the 
fire  is ;  and  then  we  comes  to  the  fire,  and  we  pours  water  on 
the  fire,  and  puts  the  fire  out.  And  we  give  the  boys  a  shilling 
for  showing  us  the  way.  But  what  do  you  do  in  America  when 
you  have  a  fire  there?"  "Oh,"  said  the  American,  "when  we 
have  a  fire  in  America  some  one  presses  a  button,  which  starts 
gongs  ringing  all  over  the  city  in  all  the  fire  stations.  The  men 
who  are  in  charge  know  from  the  number  rung  upon  the  gong 
the  location  of  the  fire.  As  soon  as  the  horses  hear  the  gong 
sound  they  leave  their  stables  by  themselves,  run  to  the  engines, 
and,  quicker  than  it  takes  me  to  say  'Jack  Robinson,'  a  fireman 
presses  another  button,  the  harness  and  saddles  all  fall  in  place, 
and  in  less  than  fifteen  seconds  the  fire  engine  is  on  its  way  to 
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the  fire.  Now  what  do  you  think  of  that?"  "Well,"  said  the 
Irishman,  "I  have  heard  tell  that  there  were  liars  in  America; 
but  such  liars  as  that  I  didn't  think  there  was  even  in  America." 

And  so,  gentlemen,  when  we  consider  this  wonderfully  rapid 
development  of  human  progress  by  contrasting  the  period  of 
5,000  years  ago  with  the  established  progress  of  today,  one  is 
inclined  to  believe  that  our  finding  is  the  result  of  romance 
rather  than  of  real  fact.  We  have  progressed ;  but  we  must 
always  remember  that  progress  is  not  made  in  a  straight  line. 
Compromises  have  to  be  made.  Here  defeats  are  met  and  over- 
come by  others.  Here  men  fall  exhausted,  stricken  down  be- 
cause of  their  attempt  to  help  the  human  family  forward.  The 
mountain  stream  coming  from  its  top  amid  the  snows,  and  pur- 
suing its  course  to  reach  the  ocean,  is  a  fair  representative  of 
the  line  of  progress.  The  meandering  course  wdiich  it  is  com- 
pelled to  take,  the  difficulties  and  obstacles  it  has  to  brush  out 
of  its  way,  the  thousand  and  one  lines  of  opposition  that  it  must 
overcome,  before  it  can  become  the  broad  flowing  river  of  the 
plain  and  a  source  of  supply  to  the  ocean,  may  fairly  be  taken 
to  represent  the  opposition  offered  by  the  determination  of  the 
privileged  classes  in  all  ages  to  thwart  the  movements  which 
have  tended  to  the  best  influences  and  the  real  progress  of  so- 
ciety. The  men,  the  chosen  of  the  earth,  wdio  have  been  those 
who  have  most  helped  mankind,  never  calculated  to  escape  this 
opposition  exerted  by  the  privileged  few  against  the  many.  They 
have  always  manifested  the  stolidity  of  the  little  boy  whose 
mother  asked  him,  wdien  he  came  home  showing  her  a  quarter, 
whether  he  had  thanked  the  gentleman  who  had  given  it  to  him. 
Tommy  answered  his  mother  never  a  word.  "Now,  Tommy," 
she  said,  "do  tell  me  if  you  thanked  the  gentleman  who  gave 
you  that  quarter."  Tommy  remained  perfectly  silent.  Again 
the  mother  said,  "Tommy,  will  you  tell  me  whether  you  thanked 
that  gentleman  or  not?"  Not  a  word  from  Tommy.  "Tommy, 
if  you  don't  tell  mc  whether  you  thanked  that  gentleman,  I  will 
lick  the  life  out  of  you"  ;  and  his  mother  was  an  athletic  lady 
who  had  attended  one  of  the  modern  American  women's  col- 
leges. She  took  her  tender  little  boy  and  placed  him  across  her 
knee,  wrong  side  up,  and  her  hand  met  his  youthful  anatomy 
with  no  eeutlc  touch.     When  she  was  fairlv  well  exhausted  she 
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said  again,  "Tommy,  will  you  tell  me  whether  you  said  thank 
you  to  the  gentleman?"  And  Tommy  finally  answered:  "Of 
course,  mother,  your  son  said  thank  you  to  the  gentleman  ;  but 
he  said  'Don't  mention  it.'  " 

Martyrs  had  to  die,  heroes  had  to  perish,  teachers  had  to 
be  sent  to  the  stake,  the  savior  of  mankind  had  to  be  crucified, 
whole  races  of  men  had  to  have  pressed  upon  their  heads  the 
crown  of  thorns,  whole  peoples  were  exiled  and  brutally  treated 
by  the  nations  of  the  earth  before  the  definite  and  the  determined 
intent  of  the  earth's  chosen  could  be  established.  Before  men 
could  understand  the  progressive  movements  those  chosen  of 
God  had  to  become  the  rejected  of  men.  But  when  a  man  has 
heard  the  call  from  on  high ;  when  he  has  seen  God.  as  it  were, 
face  to  face ;  when  he  has  heard  the  voice  of  duty  impelling 
him  forward  for  the  sake  of  mankind ;  he  knows  no  sleep,  he 
knows  no  rest,  he  knows  no  peace,  his  face  becomes  set,  his 
jaw  becomes  firm.  He  can  go  out  to  die.  but  he  cannot  lie, 
and  he  cannot  surrender.  He  feels  that  he  is  the  chosen  of 
God,  and  that  human  progress  is  at  stake.  He  understands  that 
if  men  would  get  the  precious  jewels  from  the  earth  they  must 
be  content  to  dig  for  them.  It  is  the  general  proposition  of  the 
maid  who  would  wear  jewels  in  her  ears; — she  must  pay  the 
price  of  having  her  flesh  bored  if  she  would  be  thus  beautified. 
The  man  who  wishes  to  see  the  American  Beauty  rose  knows 
that  he  must  be  content  to  destroy  every  bud  on  the  bush  in 
order  that  the  entire  force  and  beauty  of  that  bush  can  flower 
into  one  blossom.  So  mankind,  in  order  to  obtain  progress,  has 
had  to  pay  the  price  of  that  progress.  Progress  is  as  much  a 
law  operating  on  man  as  that  trees  should  grow  ;  and  there  is 
nothing  more  revolutionary,  there  is  nothing  more  harmful  to 
the  growth  of  mankind,  there  is  nothing  more  opposed  to  the 
natural  and  divine  law,  than  that  man  should  stand  still  while 
everything  in  nature  is  moving  onward  and  calling  to  him  to 
move  with  it. 

Now  there  are  men  who  constantly  refer  to  yesterday  and 
say  that  yesterday  was  better  than  today.  They  point  to  the 
fact  that  the  times  are  out  of  joint.  They  curse  the  spite  that 
they  were  ever  born  to  set  things  right.     They  ever  descant  upon 
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the  times  of  their  fathers  and  grandfathers.  They  talk  about 
mother's  bread  and  mother's  pie,  and  mother's  coffee.  Such 
recalcitrant  members  of  society  are  called  by  various  names.  I 
was  told  during"  the  little  dinner  that  I  enjoyed  so  much  before 
coming  in  here,  that  they  generally  call  them,  in  this  city  of 
delightful  society,  "kickers."  They  ought  to  be  called  "the 
kicked,"  because  that  is  what  they  deserve  to  be.  There  are 
men  who,  like  Janus,  have  eyes  in  the  back  of  their  head ;  they 
see  everything  beautiful  in  the  times  that  are  past.  But,  unlike 
Janus,  they  have  no  eyes  in  the  front  of  their  head  to  look  for- 
w^ard  to  the  greater  good  that  is  to  be  tomorrow.  If  you  go 
down  a  long  street  and  observe  the  electric  lights,  you  will 
notice  those  nearest  you  seem  to  be  quite  far  apart.  If  you  look 
at  those  a  mile  or  so  off,  you  will  notice  that  they  seem  to  be 
bunched.  But  as  you  approach  the  latter  you  will  observe  that 
they,  too,  are  equally  distant,  just  as  were  those  nearest  to  you 
a  few  moments  before.  Distance  lends  enchantment  to  the  view. 
The  lad\-  who  was  being  made  love  to  30  or  40  years  ago  in  the 
South  was  listening  to  the  appeal  of  her  lover,  who  said:  "My 
heart  goes  out  to  you,  and  I  want  to  ask  you  to  be  my  wife." 
Under  the  spell  and  witchery  of  the  moon,  he  continued,  "See 
how  beautiful  it  is  tonight,  my  love."  And  she  unsympathet- 
ically  said  to  him:  "Yes,  the  moon  is  beautiful;  but  you  should 
have  seen  that  moon  before  the  war." 

So  in  life ;  nearly  all  of  us  wdio  are  strong  and  vigorous 
and  healthy  love  the  rough  mountains.  We  notice  as  w^e  ascend 
that  the  distant  hill-side  looks  beautifully  green ;  like  a  velvet 
carpet  is  the  grass.  The  leaves  on  the  trees  seem  thoroughly 
beautiful ;  every  bush  seems  to  be  perfectly  made.  As  we  look 
ahead  of  us,  there,  too,  everything  seems  to  have  been  spread 
as  by  the  hand  of  God  himself  to  cover  every  nook  and  crevice 
of  the  earth.  The  trees  there  seem  to  assume  perfect  shape.  It 
is  only  where  we  are  standing  that  the  grass  looks  brown,  that 
the  earth  shows  up  between  the  grass  and  the  trees  do  not  seem 
to  be  perfect  in  shape.  It  is  a  fact,  gentlemen,  that  distance 
lends  enchantment  to  the  view,  that  that  which  is  far  behind,  or 
that  which  is  far  ahead  of  us  assumes  magnificent  proportions. 
So  is  it  with  the  times  through  which  we  are  passing.  The 
early  days  seem  to  have  been  delightful ;  the  time  that  is  yet 
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to  be  is  painted  by  hope  with  glowing  colors ;  but  the  days 
through  which  we  pass  are  the  days  which  are  hard.  It  is  today 
that  is  said  to  be  undesirable.  Yesterday  appears  to  have  been 
beautiful;  tomorrow  is  yet  to  be  glorious. 

Just  here,  gentlemen,  I  protest  against  any  such  philosophy. 
Here  tonight  I  shall  endeavor  to  show  you  that  today  is  the 
best  day  that  has  ever  dawned  in  the  history  of  the  world ;  and 
the  only  day  better  than  today  may  be  tomorrow,  but  never 
yesterday.  ]\Iy  contention  is  that  no  matter  how  glorious  the 
heights  man  has  reached,  they  are  but  foot  hills  compared  with 
the  heights  of  the  conquests  which  mankind  shall  yet  attain. 
My  contention  is  that  no  matter  how  happy,  no  matter  how  pros- 
perous, no  matter  how  great  a  people  has  become  up  till  today, — - 
the  future  holds  out  possibilities  of  much  greater  greatness  than 
that  which  has  been  achieved  in  the  past  history  of  mankind. 
For  if  it  be  true  that  the  past  is  better  than  the  present,  that 
yesterday  is  better  than  today,  I  ask  you  to  consider  with  me, 
for  a  few  moments,  when  this  better  period  occurred,  politically, 
economically,  socially,  religiously.  Were  political  conditions  bet- 
ter in  the  time  of  the  Greeks,  when  the  Thirty  Tyrants  ruled 
the  little  Peloponnesvis  ?  Were  conditions  better  in  Rome,  for 
example,  when  the  Roman  people  had  to  rise  in  their  might 
and  drive  the  Tarquins  out  of  Rome,  or  when  Caesar,  over  night, 
was  the  means  of  converting  the  Roman  Republic  into  an  Em- 
pire, a  Caesarism?  Were  conditions  better  during  the  period 
when  Florence  was  in  the  grasp  of  the  Medici  family,  or  when 
Venice  was  dominated  by  the  Doge,  when  the  hole  in  the  wall 
of  the  Council  Chamber,  known  as  "the  Lion's  Mouth,"  was 
the  means  of  leading  to  the  destruction  of  the  best  citizens  of 
the  commercial  republic?  Were  political  conditions  better,  for 
example,  in  the  time  when  Ferdinand  and  Isabella  ruled  the 
territories  of  Spain?  Were  they  better  during  the  Middle  Ages 
in  any  part  of  Europe  than  they  are  here  in  America?  Or  will 
you  say  that  those  were  ideal  times  when  that  brute-beast,  Cath- 
arine II.,  ruled  the  territory  of  that  mighty  empire  of  eastern 
Europe  known  today  as  Russia?  Or,  perhaps,  it  may  be  con- 
tended that  political  conditions  were  better  when  King  George 
III.  was  the  ruler  of  America,  when,  under  the  direction  of 
Lord   North,  he   permitted   those  conditions   to  arise  which   re- 
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suited  ill  the  separation  of  the  United  States  from  the  mother 
country?  You  may  admit,  with  such  an  array  of  political  inci- 
dents referred  to,  and  they  can  be  increased  indefinitely,  that 
political  conditions  may  be  better  today  than  they  were  once 
upon  a  time. 

But,  you  say,  social  conditions  were  better  in  the  past  than 
they  are  today.  Let  us  open  the  pages  of  the  Bible  and  see 
whether  in  the  time  of  Jeremiah,  for  example,  conditions  in 
Israel  were  better  than  they  are  now.  Did  not  Jeremiah  inveigh 
against  the  people  saying,  "Every  man  neighed  after  his  neigh- 
bor's w'ife"?  ^^'ere  social  conditions  any  better  in  Greece  when 
the  married  woman  was  a  slave  without  rights  and  the  women 
admired  in  society  were  the  hetairae?  Were  conditions  better 
in  Rome  wdien  the  married  woman  was  a  chattel,  having  abso- 
lutely no  rights  in  low,  when  she  was  a  slave  in  the  house  of 
her  master,  who  owned  her?  Or  were  social  conditions  any 
better  during  the  Middle  Ages?  If  you  think  they  were,  then 
I  advise  you  to  read  Lecky's  "History  of  European  Morals"; 
or  Henry  C.  Lea's  "History  of  the  Spanish  Inquisition,"  and  I 
think  you  will  modify  your  opinion  as  to  previous  social  con- 
ditions. It  is  perfectly  true  that  the  sun  shone  in  those  days 
brilliant  and  beautiful ;  it  is  perfectly  true  that  the  birds  sang 
all  through  the  summer ;  it  is  perfectly  true  there  were  plenty 
of  good  cakes  and  ale  in  the  old  sunny  England  of  those  days. 
But  the  man  who  will  seriously  contend  that  social  conditions 
were  better  in  previous  ages  than  they  are  today  is,  in  my  judg- 
ment, a  fit  applicant  for  a  room  in  a  lunatic  asylum. 

Men  urge  that,  economically  speaking,  things  used  to  be 
better.  It  is  perfectly  true  that  we  always  had  an  element  of 
poor  people  under  old  social  conditions,  and  no  economics  has, 
as  yet,  been  devised  by  the  mind  of  man  to  overcome  that  natural 
condition  to  which  Scripture  referred,  in  the  Old  Testament, 
when  it  says,  "the  poor  shall  not  cease  out  of  the  earth,"  and 
in  the  New  Testament  when  it  says,  "the  poor  have  ye  with 
you  always."  But  there  is  this  one  difference  between  the 
status  of  a  poor  man  in  former  ages  and  that  of  a  poor  man 
today.  Today  the  poor  man  is  entitled  to,  and  gets  of  right, 
the  same  risjhts  as  the  richest  man.    He  has  a  vote,  as  the  richest 
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man,  and  if  he  permits  that  one  \-ote  to  count  U>v  less  than  the 
vote  of  the  richest  man  it  is  because  many  deUver  themselves 
over  to  the  richest  man,  and  the  richest  man  knows  that,  all 
too  frequently,  he  deals  with  a  purchaseable  quantitv.  The  poor 
man  today  is  a  sovereign  in  his  own  right.  He  has  rights  in 
law  that  none  can  dare  controvert  without  imperiling  the  insti- 
tutions of  free  countries.  Therefore,  to  compare  the  poor  man 
of  former  times  with  the  poor  man  of  today,  the  working-man 
of  former  times  with  the  working-man  of  today,  is  to  introduce 
a  comparison  which  of  necessity  must  be  a  contradiction  in  terms. 
When  we  deal  with  the  question  of  religion  shall  we  say 
that  times  were  better,  religiously,  in  former  days  than  they 
are  today?  Now  there  are  men  who  occupy  pulpits  who  inveigh 
against  the  general  air  of  irreligion  especially  in  a  country  like 
America,  who  inveigh  against  the  church's  empty  seats,  who 
see  mostly  women  in  the  congregation,  and  ask  "Where  are  the 
men?"  I  have  no  doubt  that  when  the  pulpit  of  today  will  be 
brought  up  to  a  proper  level  the  men  will  go  to  the  church  as 
w-ell  as  the  women.  Conditions,  however,  religiously  speaking, 
are  better  today,  in  my  judgment,  than  they  have  ever  been  m 
the  history  of  the  world,  if  we  understand  religion  properly. 
Certainly  you  can  not  call  those  better  conditions  when,  in  an- 
cient times,  men,  called  priests,  built  their  temples  to  grinning 
idols  and  in  the  courts  of  those  temples  couches  were  placed 
upon  which  the  virtue  of  women  was  sacrificed  as  an  offering 
to  the  god  they  worshipped !  Certainly  you  could  not  call  those 
conditions  of  religion  better  when  men  worshipped  in  the  open 
air,  or  by  the  side  of  the  streams,  or  under  the  whispering  trees, 
all  those  selfish  and  licentious  deities  of  01\mpus !  Certainly 
you  can  not  call  those  conditions  of  religion  better  when  the 
state  religion  was  such  that  the  officiating  minister,  or  haruspice, 
would,  while  oft'ering  the  sacrifices,  turn  his  head  aside  to  wink 
at  his  fellow-minister,  rejoicing  at  the  deceit  ])ractice(l  in  the  full 
view  of  the  Roman  citizens,  or  when  the  destinies  of  the  state 
were  determined  by  the  size  or  color  of  a  pigeon's  liver !  Cer- 
tainly you  could  not  call  those  conditions  of  religion  better  when 
the  world  was  at  war  for  a  hundred  years  at  a  time  in  the  name 
of  religion !  Certainly  you  can  not  call  those  conditions  of  re- 
liofion  better  when  men  took  the  sword  into  the  church  and  laic' 


3i8  Proceedings  Railway  Club  of  Pittsburgh. 

the  weapon  of  war  upon  the  altar  of  God,  invoking  upon  the 
bloody  sword  the  blessings  of  a  God  of  love !  Certainly  you 
cannot  say  that  those  ages  were  better  than  today ! 

Let  me  call  your  attention  to  a  particular  incident  that  oc- 
curred in  this  city  today  as  an  indication  of  our  better  under- 
standing of  the  spirit  of  religion  than  that  which  has  come  down 
to  us  from  the  dark  past,  with  all  its  bitterness  and  bigotry.  This 
afternoon  at  three  o'clock  there  was  consecrated  within  a  few 
miles  of  the  city  of  Pittsburgh,  at  Wilmerding,  a  little  home 
called  the  St.  Barnabas  Home,  erected  under  the  inspiration  of 
a  young  Episcopal  clergyman,  whither  are  sent  poor  incurables 
of  all  creeds  as  inmates.  The  officiating  clergymen  there  today 
were  the  Episcopal  Bishop  of  Pittsburg,  the  Roman  Catholic 
Bishop  of  Pittsburgh,  and  the  Rabbi,  the  Jew,  who  is  now  speak- 
ing to  you.  Such  an  occasion,  when  Roman  Catholic  and  Prot- 
estnant  and  Jew  can  stand  side  by  side  and  unite  in  the  same 
work  of  love  and  charity,  is  an  indication  of  a  better  understand- 
ing of  religion  than  has  ever  come  down  to  us  out  of  the  bleak, 
dark  and  dismal  past.     (Great  applause.) 

And  now,  gentlemen,  I  must  hurry  on  to  my  argument,  be- 
cause I  am  afraid  I  have  left  it  just  hanging  in  the  air.  If  then, 
in  the  past,  conditions  were  not  better  than  they  have  been,  and 
if  I  have,  I  hope,  sympathetically  engaged  your  attention  to  a 
consideration  of  yesterday,  may  I  not  urge  that,  at  this  present 
moment,  we  are  on  the  eve  of  the  best  period  in  the  history  of 
the  world,  as  can  be  made  manifest  to  you  by  a  consideration 
of  conditions  existing  universally  today? 

It  has  very  often  and  very  positively  been  asserted  in  the 
past  that  the  limit  has  been  reached,  that  we  cannot  go  farther. 
I  have  no  doubt  that,  in  this  very  Club,  the  assertion  has  been 
made  often  that  railway  trains  cannot  go  beyond  a  certain 
speed,  and  that  you  will  never  find  an  engine  able  to  carry 
more  than  5,000  tons,  or  something  about  that.  Such  statements 
have  been  made  in  every  direction  in  the  past ;  and  not  only 
have  they  been  disproved,  but  that  which  has  been  accomplished 
is  only  the  prelude  to  that  greater  work  that  shall  yet  be  accom- 
plished by  mankind. 

Eet  us  take  the  science  of  medicine,  for  example.     A  couple 
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of  hundred  }ears  ago  there  was  a  very  distinguished  surgeon 
in  France,  whose  name  was  Dr.  Ambroise  Pare.  He  performed 
an  operation  on  the  patella,  or  knee  cap,  removing  it  and  re- 
placing it,  or  something  of  that  sort.  And  then  he  cried, 
"Eureka,  the  end  has  been  reached  ;  I  have  discovered  the  great- 
est thing  in  surgery."  Gentlemen,  I  have  been  present  in  the 
amphitheatre  of  the  Jefferson  Medical  College  in  Philadelphia, 
and  I  have  seen  Dr.  W.  W.  Keen  open  a  human  head,  take  out 
a  human  brain,  remove  a  tumor  from  it,  put  the  brain  back 
again,  sew  up  the  head,  and  say  to  his  patient,  arise  and  walk ; 
and  that  patient  did  arise  and  walk.  Forty  years  ago  the  greatest 
surgeon  in  the  L'nited  States,  Samuel  Gross,  one  of  two  men 
to  whom  a  national  statue  has  been  erected  in  Washington, 
wrote  a  book  on  Surgery.  That  book  was  only  five  years  old 
when  it  was  entirely  out  of  date,  because  Gross  had  refused 
to  recognize  the  growing  conception  of  antiseptic  treatment  of 
wounds.  Joseph  Lister — and  it  is  after  him  that  Listerine  has 
been  named — at  that  time  a  young  army  surgeon  in  England, 
had  discovered  the  principle  of  antisepsis  and  Gross  is  said  to 
have  laughed  at  it  and  regarded  it  as  ridiculous.  But  within 
five  years  that  man's  great  work  on  surgery  was  antiquated 
and  a  new  era  had  opened  up. 

In  1836,  about  70  years  ago,  the  distance  from  the  earth 
to  the  stars  was  not  known.  No  human  being  knew  how  far 
it  was  from  the  earth  to  the  stellar  bodies.  An  eminent  astro- 
nomer said  in  1836  that  the  distance  from  the  earth  to  the  stars 
could  never  be  known.  It  was  within  a  year  that  the  star  No.  51 
of  the  constellation  Cygni  was  discovered  and  its  distance  meas- 
ured. From  that  time  to  this  by  means  of  stellar  photography 
and  the  spectroscope,  we  not  only  know  the  distance  from  the 
earth  to  these  luminaries,  but  we  know  the  composition  of  the 
stars  and  their  weight;  and  men  who  understand  astronomy 
mentally  move  among  the  stars  of  the  heavens  as  familiarly  as 
do  you  and  I  among  the  streets  of  Pittsburgh. 

Then  again,  in  the  time  of  Lyell  no  man  understood  what 
a  fossil  was.  One  preacher  said  fossils  were  put  in  the  earth 
by  the  will  of  God,  who  could  do  anything  He  pleased.  An- 
other preacher  dismissed  fossils  by  saying,  "the}'  were  put  into 
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the  earth  just  for  the  fun  of  it."  You  and  I,  who  have  been 
to  school  since  then,  know  that  fossils  are  the  souvenirs  of  ages 
so  far  distant  in  the  past  as  to  make  one  stagger  at  a  considera- 
tion of  the  millions  of  years  they  must  have  been  in  the  earth. 

It  is  only  40  years  ago  since  the  institution  known  as  the 
Red  Cross  Society  came  into  existence.  Up  to  that  time  the 
womuled  on  the  battle  field  were  left  to  die  and  perish  in  the 
most  brutal  fashion.  The  Geneva  Convention  met  in  1866  and 
a  company  of  men  and  women  throughout  the  world  were  hu- 
mane enough  to  understand  that  the  wounded  enemy  and  the 
wounded  friend  were  equally  children  of  God  and  equally 
worthy  of  consideration.  Today  their  spirit  has  grown  into 
the  broader  internationalism  wdiich  asks  not  the  race  of  a  man, 
nor  the  creed  of  a  man,  nor  the  country  of  a  man,  nor  the 
color  of  a  man,  but  seeks  the  good  of  man.  That  greater  inter- 
nationalisiu  is  growing  and  spreading  all  over  the  earth,  and 
has  now  found  expression  in  the  Universal  Peace  Movement, 
to  which  I,  for  one,  am  pledged,  and  to  which  many  good  per- 
sons of  this  country  are  equally  pledged,  and  concerning  which 
I  speak  in  season  and  out  of  season  because  I  believe  it  is  a 
prophesy  of  the  better  time  that  is  coming  wdien  men  will  solve 
their  international  problems  with  exactly  the  same  degree  of 
common  sense  as  they  now  solve  their  private  problems.  Pow- 
der and  smoke  and  sword  and  blood  and  tremendous  physical 
force  never  yet  made  a  question  right ;  and  might,  as  might, 
never  yet  became  the  ultimate  arbiter  of  questions  involving 
moral  principles.  I  can  choke  a  babe  very  easily,  but  that  does 
not  make  me  right  and  the  babe  wrong.  And  so  modern  Ger- 
many, and  modern  Russia,  and  modern  America,  and  modern 
Japan,  even  with  the  arms  and  sinews  of  war  and  an  overflow- 
ing treasury,  may  go  out  into  the  world  to  solve  a  problem  by 
the  arbitrament  of  arms,  but  I  tell  you,  gentlemen,  that  "he  that 
draweth  the  sword  shall  perish  by  the  sword,"  even  as  the  Mas- 
ter of  Christianity  himself  said.  Moreover,  I  say  to  you  that 
men  are  too  precious,  and  young  men  are  too  full  of  hope  and 
value  to  society,  to  be  made  the  targets  of  shot  and  shell,  and 
to  solve  problems  by  their  death,  when  they  should  be  solved  by 
an  appeal  to  reason.  If  there  is  any  evidence  needed  that  today 
stands   for  better  things  than  Aesterdav,  I  lav  before  vour  con- 
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sideration  this  international  peace  and  arbitration  movement  that 
has  made  snch  splendid  advance  since  1815,  when  it  was  first 
started,  and  which,  within  the  past  ten  years,  has  appealed  to. 
the  conscience  of  hnmanity  as  perhaps  no  moral  problem  ever 
has  within  so  short  a  time. 

It  is  not  otherwise  in  the  matter  of  business.  There  are 
men  who  have  very  little  conscience  in  the  matter.  They  are 
like  that  poor  fellow  who  called  npon  Andrew  Carnegie  some 
time  ago  and  asked  for  help,  and  the  valet  01  Mr.  Carnegie 
said  that  the  applicant  conld  not  see  him.  "Yon  tell  him  God's 
brother-in-law  is  here,  and  he  will  see  me.  I  am  qnite  snre." 
Mr.  Carnegie  saw  the  man,  helped  him,  becanse  that  is  what  he 
really  wanted,  and  as  he  was  leaving  said  to  him,  "Tell  me  how- 
yon  came  to  say  that  you  were  a  brother-in-law  of  God  ?"  He 
replied,  "My  father-in-law  had  two  daughters.  I  took  one  and 
God  took  the  other." 

This  policy  of  subterfuge  is  not  permitted  in  modern  great 
business  transactions,  any  more  than  the  attitude  of  the  deacon 
who  was  called  upon  to  offer  prayer.  He  said,  "O  Lord,  I 
thank  thee  that  I  am  not  as  other  men,  I  thank  thee  that  I  am 
not  a  millionaire,  I  thank  thee  that  1  am  not  a  monopolist ;  but 
I  wish  I  was."  Nor  can  an  attitude  toward  human  progress 
be  taken,  as  in  the  case  of  the  deacon  of  the  church  who  called 
upon  the  pastor  to  offer  the  opening  prayer.  The  pastor  got 
up  and  offered  a  very  eloquent  ])rayer,  telling  the  good  Lord 
all  about  the  news  of  the  village,  the  kind  of  weather  and  the 
kind  of  sickness  that  was  in  the  town,  and  other  interesting 
wireless  telegraph  messages  to  God,  and  w(Jun(l  up  by  saying, 
"O  Lord,  I  pray  Thee,  that  Thou  wilt  keep  me  humble  so  that 
I  do  not  deny  Thee,  and  that  Thou  wilt  keep  me  poor  so  that 
my  spirit  rise  not  up  against  Thee."  And  then  the  deacon 
arose  to  offer  his  prayer  and  among  other  things  he  sent  certi- 
fied messages  to  Heaven  that  all  the  brother  pastor  had  said 
was  perfectly  true,  and  concluded  by  saying,  "O  Lord,  especially, 
we  ask  Thee  to  hear  the  prayer  of  our  brother,  the  pastor ;  and 
we  do  assure  Thee,  Lord,  if  Thou  wilt  keep  the  brother  pastor 
humble,  we  will  see  that  he  is  kept  poor." 

business,  commerce,  is  the  great  civilizer.     Wherever  com- 
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merce  goes  there  must  go  the  spirit  of  peace,  integrity  and  sym- 
pathy. There  is  nothing  which  makes  for  international  peace 
and  honor  so  much  as  international  commerce.  And  there  is- 
nothing  that  should  make  for  amity  and  friendship  and  sympa- 
thetic consideration  more  than  commerce.  Your  meetinsr  here 
tonight  is  a  manifestation  of  that  very  spirit;  it  is  manifest  that 
you  men  understand  the  great  underlying  principles  of  com- 
merce. There  was  a  time  in  the  history  of  the  world  when  men 
had  their  shops  side  by  side  and  put  outside  those  shops  indi- 
viduals to  tell  you  that  "Codlin  was  your  friend,  not  Short.  If 
you  come  into  this  store,"  they  said,  "you  get  better  treatment 
than  in  the  other  store."  They  had  their  "barkers"  outside, 
and  they  maligned  their  neighbors  and  "cracked  up"  their  own 
store.  There  is  no  modern  civilized  man  that  would  stand  that 
form  of  business  today  for  a  second.  And  I  believe  that  I 
interpret  the  soul  of  business  properly  when  I  say  to  you,  who 
are  business  men  and  understand  business  as  I  do  not,  that  you 
know  that  there  is  nothing  that  hurts  the  individual  in  the  eyes 
of  the  purchaser  more  than  the  contemptible  habit  of  speaking 
in  terms  of  reproach  of  ones  competitors.  Business  means 
mutual  help.  Business  men  like  to  get  together  in  the  same 
block.  The  growing  spirit  of  emulation  and  competition,  when 
it  is  conducted  along  proper  lines,  must  become  the  source  of 
a  more  splendid  development  of  human  sympathies. 

Just  one  more  illustration.  When  I  was  a  lad  I  lived  in 
England.  I  was  born  there.  I  am  one  of  the  ninth  generation 
of  an  English  family  living  in  London.  ]\Iy  father  and  grand- 
father and  various  grandfathers  before  me  lived  there.  And  1 
used  to  believe  that  we  had  a  pretty  decent  government  there 
in  England,  and  I  have  no  doubt  we  have.  I  believe  municipal 
government  has  been  made  as  nearly  perfect,  in  that  dear  little 
island  in  which  I  first  opened  my  eyes,  as  anywhere  in  this 
world.  I  tell  you,  gentlemen,  while  I  greatly  appreciate  being 
an  American  citizen,  while  I  endeavor  on  all  occasions  to  do  my 
full  duty  as  an  American  citizen  as  I  see  my  duty,  while  I 
regard  as  one  nf  the  proudest  honors  that  have  been  conferred 
upon  me,  the  glory  of  being  an  American  citizen,  there  are 
some  things  that  even  we,  in  this  great  America,  can  learn  from 
the  old  world,  and  municii)al  governnK-nt  is  one  of  these.     I  do 
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not  know  how  you  think  of  municipal  government  here  in  Pitts- 
burgh; but,  I  think,  it  is  barely  possible  that  municipal  govern- 
ment, even  in  this  great  city  of  Pittsburg,  could  be  slightly  im- 
proved.     (Cheers  and  laughter.) 

I  was  a  boy  who  loved  Queen  Victoria.  I  fairly  worshipped 
that  w^oman.  I  always  spoke  with  the  greatest  reverence  of  the 
Prince  of  Wales,  and  it  required  my  removal  from  England  to 
come  over  to  this  country  to  see  that  in  my  dear  little  wife  I  had 
the  equal  of  Queen  Victoria,  and  in  my  little  girl  I  had  an  equal 
of  her  mother,  a  queen  in  my  own  household.  I  had  to  come  to 
America  to  understand  that  woman  here  in  her  home  is  by  right 
of  birth  a  queen,  and  man  in  his  manhood  a  sovereign  of  equal 
power,  (when  he  uses  his  life  in  the  right  direction),  with  any 
crowned  monarch  that  ever  sat  upon  a  throne.  That  is  to  me  the 
meaning  of  America.  It  is  not  a  country  in  which  to  develop  only 
railways  and  railway  products.  It  is  not  a  country  in  which  to 
boast  about  our  tonnage  and  tonnage  and  tonnage,  until  we  get 
blue  in  the  face  talking  about  our  tonnage.  There  are  other 
things  in  America  besides  tonnage.  ^Vhile  I  believe,  gentlemen, 
that  tonnage  is  a  very  important  element  in  the  economic  devel- 
opment of  a  city,  while  I  believe  that  if  it  were  not  for  our  ton- 
nage in  Pittsburgh,  at  least,  I  would  not  get  the  salary  I  am  being 
paid,  I  can  not  help  feeling,  for  the  life  of  me.  that  there  are  mat- 
ters which  touch  the  American  conscience  and  the  American 
character,  which  are  even  of  greater  importance,  than  tonnage. 
Moreover,  the  American  government  is  the  hope  of  the  world. 
Should  this  conception  of  government  of  the  people,  by  the  peo- 
ple and  for  the  people,  fail  here  in  America,  the  entire  history  of 
mankind  would  be  set  back.  This  nation  is  a  light  set  upon  a  hill, 
and  the  Statue  of  Liberty  in  the  harbor  at  New  York  City  is  no 
idle  fancy,  is  no  mere  poet's  dream.  It  is  the  expression  of  the 
aspirations  of  a  great  people,  who  are  called  of  God  to  impress 
u]M)n  all  the  nations  of  the  earth  that  splendid  ideal  of  liberty 
which  was  born  in  Xew  England  out  of  the  contest  with  Great 
Britain,  and  which  for  over  130  years  has  been  the  invaluable  in- 
heritance of  every  son  and  daughter  of  America,  the  most 
precious  inheritance  that  you  and  I  can  leave  to  our  children. 
There  are  moral  questions  before  this  country  today  just  as  grave 
and  just  as  important.     I  dare  sav.  to  you,  more  grave  and  more 
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impojTtaut  than  the  mere  question  of  tonnage  and  products  and 
railroads  and  so  on.  This  country  is  facing  the  great  issue  of  the 
moral  organization  of  business,  the  introduction  of  the  Ten  Com- 
mandments into  the  business  world,  and  w'e  who  are  a  liberty- 
loving  people,  and  we  who,  at  heart,  are  a  religion-loving  people, 
and  we  who,  at  heart,  are  really  an  honest  and  sincere  people  in- 
dividtially,  shall  collectively  make  conscience  to  be  felt  and  the 
spirit  of  honor  to  lie  manifested  and  the  splendid  spirit  of  in- 
tegrity, to  be  shown  in  our  commerce,  in  the  great  financial  under- 
takings of  this  great  people. 

I  remember  hearing  a  story  on  one  occasion,  even  if  it  takes 
a  few  moments  I  must  tell  it  to  you,  and  even  though  some  of 
you  have  heard  it  before,  as  an  illustration  of  the  point  upon 
which  I  just  touched,  that,  wdiereas  in  Europe,  they  still  have  the 
patent  of  nobility  imposed,  with  a  crown,  upon  the  head  of  the 
chosen  few,  here  in  America  we  have  placed  it  upon  the  head  of 
nianhood  and  womanhood.  There  was  once  a  man  who  was  very 
rich.  He  made  a  lot  of  money.  He  did  not  make  manners  at 
the  same  rate;  he  did  not  make  culture  at  the  same  rate  or  to  the 
same  degree,  but  he  made  a  lot  of  money.  Becoming  conscious 
of  his  weakness,  he  saw  how  bizarre  and  aw^kward  and  gauche 
he  was  in  all  his  undertakings.  So  he  thought  it  his  duty  to  get 
some  education,  and  he  hired  a  teacher.  He  said  to  the  teacher : 
"Teach  me  quick,  teach  me  quick ;  I  will  pay  you  for  it."  During 
the  first  lesson  he  learned  that  this  earth,  upon  wdiich  we  live,  is 
round.  "What,"  he  said,  "the  earth  is  round?  What  rot  is  this 
vou  are  telling  me?"  "Yes,  the  earth  is  round."  "How  can  that 
be  when  anybody  can  see  that  it  is  perfectly  flat?"  "There  is  no 
use  in  you  asking  me  questions  like  that.  I  tell  you,  with  the 
authority  of  the  teacher,  that  it  is  round.  The  earth  is  round.  I 
am  the  teacher  and  I  tell  you  that."  That  was  the  end  of  the  first 
lesson.  The  second  day  the  teacher  came  and  said  to  him:  "Not 
only  is  the  earth  round,  but  the  earth  moves."  "Oh,"  he  said, 
"you  do  not  believe  that  I  am  crazy  enough  to  believe  anything 
like  that.  I  have  been  living  on  this  corner  for  forty  years.  My 
house  has  never  moved  a  particle.  And  you  want  me  to  believe 
that  the  earth  is  moving?  How  much  do  T  owe  you?"  He  set- 
tled, with  the  teacher  and  dismissed  him.  Then  he  said  to  him- 
self:    "H  I  didn't  know  these  things,  I  don't  suppose  anybody 


Address  by  Rev.  J.  Leonard  Levy.  325 

else  knows  them.  I  will  give  an  entertainment  for.  my  friends 
and  relatives  and  I  will  astonish  them."  So  he  had  invitations 
sent  to  his  friends  and  relatives,  and  gave  a  great  dinner.  He 
sat  at  one  end  of  the  table  with  his  rich  relations,  and  the  teacher 
sat  at  the  other  end  with  the  poor  relations.  After  the  banquet 
was  over  he  got  up  and  said :  "My  friends,  I  want  to  say  to  you 
that  I  realized  that  I  was  not  a  learned  man  and  it  was  a  shame 
to  have  as  much  money  as  I  had  and  not  be  educated.  So  =  I  have 
been  studying  and  I  want  to  share  with  you  the  information  that 
I  have  gained.  Xow  none  of  you  know  that  the  earth  on  which 
we  live  is  round."  There  were  expressions  of  great  admiration 
from  all  around  the  table.  "Wonderful  man !  Ain't  he  grand  ? 
No  wonder  he  made  a  fortune."  Then  he  said  :  "Not  only  that; 
not  only  is  the  earth  round,  but  the  earth  moves."  But  no,  they 
would  not  have  that  any  more  than  he  would.  Several  of  them 
pointed  to  their  forehead,  indicating  that  he  had  taken  leave  of 
his  senses.  One  went  so  far  as  to  say,  "Much  money  hath  made 
him  mad."  When,  seeing  the  look  of  unbelief  on  their  faces,  he 
turned  to  the  teacher  and  said:  "Teacher,  you  see  my  friends 
around  the  table  will  not  believe  that  the  earth  moves.  Will  you 
please  tell  me  if  the  earth  moves  or  not."  The  teacher  said,  "I 
really  don't  know."  "What,"  he  said,  "you  don't  know?"  Didn't 
you  teach  me  yourself  that  the  earth  moves?"  He  said,  "I  may 
have  taught  it  to  you,  but  I  have  changed  my  mind  on  that  ques- 
tion." "What  do  you  mean?  You  have  changed  your  mind? 
Has  a  teacher  a  right  to  change  his  mind  when  he  gives  in- 
formation on  scientific  questions?"  "Well,"  he  said,  "when  I 
came  into  the  room  tonight  I  believed  that  the  earth  moved,  but 
I  have  changed  my  opinion."  "Will  you  tell  me  why?"  "Well," 
he  said,  "when  I  came  into  the  room  tonight  the  turkey  and  cran- 
berry sauce  and  cake  and  champagne  and  cigars,  w^ere  all  up  at 
your  end  of  the  table.  Now,  if  the  earth  moves,  don't  you  think 
it  is  time  they  came  down  to  this  end  of  the  table?" 

Yesterday,  gentlemen,  the  good  things  of  this  earth  belonged 
to  the  chosen  few.  Yesterday  the  champagne  and  the  ice  cream 
and  the  cigars  and  the  cake  belonged  to  the  select,  the  privileged 
■  classes.  Today,  under  the  inspiration  of  the  idea  of  liberty  those 
great  benefits  to  humanity  which  were  the  possession  of  the  few. 
are  offered  to  all  men,  and  government,  as  we  understand  it  in 
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the  United  States,  offers  to  the  humblest  man  the  same  rights, 
the  same  opportunities,  that  have  been  offered  to  those  who  are 
now  the  chosen  of  the  social  and  the  economic  world. 

Yesterday  and  today.  It  seems  to  me  that  the  balance  of 
proof  is  in  favor  of  today.  But  whatever  we  may  believe  of  to- 
day, it  stands  as  a  dark  shade  compared  with  the  greater  good 
which  belongs  to  you,  gentlemen,  and  to  all  human  society  in  the 
future. 

Do  I  hear  the  croaker  say,  "No!"  Do  I  hear  him  say,  "Look 
at  the  conditions  through  which  we  are  passing !  Look  at  the 
depression  !  Look  at  the  general  lack  of  conscience  !  Look  at  the 
dishonesty  and  dishonor  in  high  places !  Look  at  those  positions, 
where  we  have  a  right  to  believe  we  shall  find  integrity  and 
fidelity,  the  positions  of  trust  that  have  been  disgraced  by  the 
.dishonorable  and  degenerate  action  of  men  who  have  to  guard 
the  widows'  funds  and  the  orphans'  future !"  Quite  true,  I  admit 
it ;  there  are  some  bad  men  today.  There  have  always  been  some 
bad  men ;  there  probably  always  will  be  some  bad  men.  There 
have  been  phuiderers  in  all  ages ;  there  has  been  graft  in  all  ages ; 
,there  has  been  trickery  in  all  ages ;  there  is  some  graft  today, 
there  will  be  some  graft  tomorrow.  I  am  not  one  of  those  men 
who  simply  look  at  the  sun  and  refuse  to  see  the  clouds  on  the 
horizon.  I  look  squarely  at  the  dark  conditions.  But  modern  life 
surely  has  its  hopeful  side  and  I  am  pleased  to  cast  my  ballot  in 
favor  of  the  optimistic  outlook. 

Many  of  you  lived  through  the  period  immediately  after  the 
Civil  war,  and  you  know  that  during  the  Civil  wir  there  was 

'graft.  Ten  years  after  the  Civil  war  there  was  graft,  and  twenty 
years  after  the  Civil  war  there  was  graft,  and  tliirty  years  after 
the  Civil  war  there  was  graft,  and  forty  years  after,  and  in  the 
opening  years  of  this  century  there  was  graft.  Who  cared  for 
graft  in  the  seventies?    Who  bothered  about  graft  in  the  eighties? 

■Who  brought  it  to  the  attention  of  the  public  that  their  rights 
were  being  filched  from  them  in  the  nineties  ?  We  have  heard  of 
it  since  1901,  and  we  have  awakened  to  these  circumstances  and 
have  recognized  the  evil  of  the  conditions.  And,  when  men 
realize  wrong,  and  when  they  set  themselves  faithfully  to  over- 
come wrong  and  to  uproot  wrong,  this  does  not  mean  that  we 
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are  living  in  a  worse  age,  but  in  a  better  age.  For,  only  when 
iTian's  conscience  has  been  touched  and  awakened  do  yoU'  find 
conditions  improved.  I  say  to  you  tonight  that  if  the  American 
conscience  has  been  quickened  within  the  past  seven  years  to  a 
degree  that  it  had  not  been  quickened  for  forty  years,  or  since 
the  days  of  the  Civil  war;  if  men  today  are  looking  upon  the 
moral  side  of  the  various  issues  by  which  we  are  confronted ;  if 
men  today  insist  that  the  heads  of  great  corporations  must  be 
first  of  all  honest  and  honorable  men,  we  owe  this  changed  con- 
dition, we  owe  the  recognition  of  the  sins  of  the  past,  more  to 
the  splendid  services  of  one  man  than  perhaps  to  the  whole 
eighty  millions  of  people  in  the  United  States  put  together.  And 
I  tonight  want  to  take  this  opportunity,  even  in  a  body  of  men 
associated  with  railroads,  even  in  the  Railway  Club  of  Pittsburgh, 
to  express  my  appreciation  and  my  high  regard  and  my  great 
gratitude,  that  during  the  past  seven  years  the  destinies  of  this 
nation  have  been  guided  by  that  honorable,  upright  and  fearless 
servant  of  the  nation,  Theodore  Roosevelt.     (Great  applause.) 

But,  gentlemen,  just  a  word  about  tomorrow.  We  have  dis- 
cussed yesterday  and  today,  and  I  want  to  say  with  regard  to  to- 
morrow that  I  can  do  nothing  better,  in  my  judgment,  at  this 
moment,  (and  I  have  been  speaking  already  for  more  than  an 
hour),  than  to  picture  to  you,  in  words,  of  course,  to  set  Ipefore 
your  minds  for  a  consideration  of  the  future,  two  pictures.  One 
picture  was  painted  by  M.  Fritel,  the  French  artist,  and  one  pic- 
ture is  painted,  in  words,  by  myself.  I  have  described  these  pic- 
tures before  various  organizations  here  in  Pittsburgh  before,  and 
I  never  fail  to  do  it  whenever  I  can  when  I  come  in  contact  with 
a  new  body  of  men.  These  two  pictures  are  the  embodiment  of 
my  idea  of  the  past  and  the  future. 

Here  is  a  picture  called  "Les  Conquerants."  If  you  look  at 
the  picture  you  will  find  the  background  is  a  very  dull,,  heavy, 
dark  gray.  In  the  center  of  the  picture  is  a  spot  of  light;  ^nd  in 
this  spot  of  light  there  are  six  men  on  horse  back,  Sesostris,  king 
of  Egypt;  Nebuchadnezzar,  king  of  Babylon;  at  his  side. Alex- 
ander the  Great,  who  conquered  the  earth  and  sighed  for  more 
worlds  to  conquer ;  at  his  side  Julius  Caesar,  the  greatest  m.ilitary 
leader  of  ancient  times;  Timour,  a  great  scourge  of  Europe,;  and 
by  his  side  the  most  remarkable  military  genius  the  old  world 
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ever  produced,  Napoleon  Bonaparte.  Heralds  send  before  them 
the  loud  hosannas  of  victory.  Flags  are  flying  greeting  them  as 
they  march  down  the  stage  of  history,  hailing  the  conquerors  of 
men.  But  see.  gentlemen,  as  this  great  cavalcade  moves  onward 
the  horses'  feet,  the  wdieels  of  the  cars,  pass  between  lines  of  stiff 
and  stark  and  naked  dead  bodies  of  human  beings.  The  great 
conquerors  of  history,  the  military  conquerors,  have  moved  to 
their  victories  over  the  dead  bodies  of  human  flesh  and  blood. 

See  here,  now,  gentlemen,  what  follows.  This  picture  is 
also  called  "The  Conquerors."  The  background  is  a  brilliant 
blue.  In  the  center  there  is  a  body  of  men  of  whom  the  world 
has  never  been  worthy.  They  have  no  gaily  caparisoned  horses. 
Theirs  are  not  the  golden  cars.  They  have  no  heralds  to  proclaim 
loud  hosannas  of  victory.  They  have  no  sword  with  which  to 
smite,  no  shield  to  protect  them.  They  are  the  despised  and  re- 
jected of  men.  Here,  in  the  center  of  this  body  stands  the  ma- 
jestic figure  of  Moses,  the  great  law  giver  and  master  in  Israel. 
To  his  right  stands  Isaiah,  the  wondrous  golden-mouthed  orator 
of  Jerusalem,  and  on  his  left  side  stands  Isaiah,  the  silver-tongued 
orator  of  Babylon.  Here  again  on  the  right  stands  Jeremiah, 
"the  man  of  sorrows,"  of  the  Old  Testament,  and  yonder,  to  the 
left,  stands  the  man  of  visions,  the  wondrous  Ezekiel.  Gath- 
ered about  this  body  of  men  may  be  seen  twelve  men,  all  looking 
to  the  hopeful  future,  the  twelve  Apostles  of  Righteousness,  the 
twelve  Minor  Prophets.  Higher  up  in  the  same  picture  may  be 
found  another  group  of  the  sons  of  Israel ;  higher  up,  not  be- 
cause they  are  more  exalted,  but  because  they  came  later  in  his- 
tory. There  in  the  center  stands  the  majestic  figure  of  the 
founder  of  Christianity,  the  Prophet  of  Nazareth,  with  hands 
outstretched  to  bless,  and  around  him  twelve  men,  his  twelve 
Apostles,  men  whose  spirit,  with  that  of  their  older  brethren,  has 
conquered  the  world.  These  men  were,  as  I  said,  rejected  and 
despised.  Upon  them  was  placed  the  burden  of  humanity.  They 
were  crucified,  hung  over  slow  fires,  and  cast  into  pits  to  starve 
to  death.  The  dens  of  lions  were  for  them,  the  hatred  of  man- 
kind was  their  reward.  Hooted  at  and  spat  upon,  were  they. 
Wherever  they  went  they  were  denied,  despised  and  derided. 
Theirs  was  the  shield  of  justice,  and  the  sword  of  truth,  and  the 
breastplate  of  righteousness.     On  their    feet    were    the  humble 
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sandals  ;  in  their  hands  the  shepherd's  staff.  They  wandered 
from  nation  to  nation  teaching  a  God  of  love  and  of  righteous- 
ness. Conquered  in  their  day,  and  beaten,  were  they.  Yet  I  say 
to  you,  in  spite  of  the  progress  we  have  made  in  passing  from 
yesterday  to  today,  that  these  men,  on  this  side,  represent  the 
brute  force  of  the  world  and  the  conquests  made  by  physical 
might  in  despite  of  right ;  yes,  these  men,  on  this  side,  will  yet  be 
called  brutes,  assassins,  murderers.  While  these  men,  on  yonder 
side,  because  of  the  spirit  they  manifest,  will  tomorrow  be  her- 
alded as  the  true  con(juerers  of  humanity.  (Prolonged  applause.) 

MR.  F.  H.  STARK:  Mr.  President,  guests  and  fellow- 
members  of  the  Railwa}'  Club  of  Pittsburgh : 

In  behalf  of  the  Club  T  desire  to  extend  our  appreciation  for 
the  very  instructive  and  entertaining  program  rendered.  Indeed 
we  are  to  be  congratulated  for  having  as  special  guests  persons 
of  such  extraordinary  ability. 

Dr.  Levy  is  justly  recognized  as  the  foremost  orator  of 
Western  Pennsylvania,  a  man  of  national  reputation,  a  scholar 
of  rare  attainments  who,  through  study  and  extensive  travel,  has 
the  knowledge  of  nations  and  peoples  possessed  by  few.  His 
life  work  is  for  the  betterment  of  mankind  as  exemplified  by  his 
masterly  address  here  tonight. 

Messrs.  Johns,  Mees  and  Curry  have  delighted  us  with  their 
exquisite  music,  sustaining  their  established  reputation  as 
musicians.  I  am  especially  proud  for  they  are  neighbors  and 
personal  friends  of  mine. 

Mr.  R.  P.  Forsberg  very  vividly  portrayed  in  his  interesting 
manner  the  experience  of  home  life.  Mr.  E.  C.  Adams  rightly 
belongs  to  a  class  by  himself.  He  is  as  clever  as  he  is  delusive. 
We  should  feel  grateful  to  him  for  the  marked  consideration 
granted  us  when  you  recall  the  advantage  he  had  over  the  most 
of  us  at  least. 

I  have  been  a  member  of  this  Club  for  over  six  years  and 
we  have  never  enjoyed  a  program  of  such  excellent  order  as  we 
have  enjoyed  tonight.  I  move  that  a  vote  of  thanks  be  extended 
to  all  who  have  contributed  to  this  most  successful  occasion. 

Motion  carried  unanimously. 

Adjournment. 
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Minutes  of  Annual  Meeting  Society  of  Railway 
Club  Secretaries,  Atlantic  City,  N.  J.,  1908. 


The  annual  meeting  of  the  Society  of  Railway  Club  Secre- 
taries was  held  at  the  Hotel  Brighton,  Atlantic  City,  N.  J.,  on 
Saturday,  June  20th,  1908.  The  various  Clubs  were  represented 
as  follows : 

NEW  YORK  RAILROAD  CLUB— ^Ir.  Harry  D.  Vought, 
Mr.  Daniel  M.  Brady. 

CENTRAL  RAILWAY  CLUB— Mr.  Harry  D.  Vought. 

NEW^  ENGLAND  RAILROAD  CLUB— Mr.  George  H. 
"Frazier. 

ST.  LOUIS  RAILWAY  CLUB— Mr.  B.  W.  Frauenthal. 

RAILWAY  CLUB  OF  PITTSBURGH— Mr.  J.  D. 
Conway. 

CANADIAN  RAILWAY  CLUB— Mr.  James  Powell. 

In  calling  the  meeting  to  order,  Mr.  Powell,  Chairman  of  the 
Society,  expressed  his  pleasure  in  once  more  greeting  his  fellow 
members  and  that  the  representation  was  better  than  he  had  ever 
known.  Mr.  Powll  regretted,  however,  the  absence  of  any  repre- 
sentation from  the  Western  Railroad  Club. 

The  Minutes  of  the  semi-annual  meeting  were  read  and 
approved. 

The  Secretary-Treasurer  presented  the  following  annual  re- 
port and  financial  statement : 

Secretary-Treasurer's  Annual  Statement. 

Your  Secretary-Treasurer  at  this  annual  meeting  has  no  new 
message  of  importance  to  convey,  no  unusual  suggestions  to  offer 
and  no  particular  criticism  in  mind  for  your  consideration. 

Our  Society  has  steadily  pursued  the  even  tenor  of  its  way 
during  the  year.  Whatever  measure  of  benefit  may  have  resulted 
from  an  interchange  of  thought  and  opinion  in  the  past  has  been 
manifest  in  such  progressive  work  as  the  individual  organizations 
we  represent  have  done.     Whatever  they  have  accomplished  in 
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ihe  line  of  usefulness  and  enlightenment  that  they  are  expected 
to  achieve  may  be  said  to  have  found  some  inspiration  in  the 
thoughtful  devotion  of  their  secretaries  in  meeting  the  exactions 
their  duties  and  responsibilities  impose.  Tn  some  degree  and, 
possibly,  more  than  ordinarily  so,  the  growth  and  development 
of  a  railroad  club  depends  upon  how  its  secretary  measures  up 
to  the  requirements  of  his  position.  While,  perhaps,  much  de- 
pends upon  other  officers  and  the  members,  it  seems  to  be  the 
rule  and  policy  that  the  matter  of  initiative  largely  rests  with  the 
secretary.  Therefore,  his  opportunity  is  ample,  practically  no 
serious  limit  restricts  earnest  effort.  By  judiciously  applying  his 
energies  and  ideas  in  a  tactful  way  he  can  often  imbue  those 
higher  in  authority  with  some  of  his  own  vital  spirit,  persuading 
them,  perhaps,  to  take  advantage  of  a  situation  or  create  one 
that  will  redound  to  the  credit  of  the  organization.  This  has  been 
known,  in  some  instances,  to  be  the  salvation  of  a  club  that 
seemed  to  be  threatened  with  disaster,  giving  it  new  stimulus  and 
restoring  diminished  power  and  capacity.  This  is  something 
upon  which  much  more  might  be  said  by  way  of  emphasis,  but 
it  is  so  obvious  that  it  need  not  be  dwelt  upon. 

Unfortunately,  circumstances  have  prevented  completion  of 
the  work  undertaken  in  the  direction  of  standardizing  blank 
forms.  Not  the  least  of  these  has  been  the  absolute  failure  in 
some  instances  to  give  the  slightest  heed  to  requests  for  copies 
•of  forms  in  use.  Such  as  have  been  received  are  here  for  exam- 
ination and  it  may  be  that  the  c[uestion  can  be  more  satisfactorily 
settled  by  the  Society  at  this  time  than  through  a  special  com- 
mittee. 

The  total  receipts  of  the  year,  with  an  unexpended  balance 
from  1907,  were  $229.53,  ^^'^^  the  disbursements  were  $224  50, 
leaving  a  balance  on  hand  of  $5.03.  The  chief  items  of  expendi- 
ture were  $115  for  our  annual  dinner,  and  $88.25  for  printing  the 
Index  of  Subjects.  Respectfully  submitted, 

Harry  D.  Vought, 

Secretary-Treasurer. 

On  motion  of  Mr.  Frauenthal,  seconded  by  Mr.  Frazicr,  the 
report  was  approved  and  the  thanks  of  the  Society  extended  to 
Mr.  Vought  for  the  able  manner  in  which  it  was  presented. 
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The  attention  of  the  Society  was  called  by  Mr.  Frauenthal 
to  the  new  regulation  of  the  postal  laws  which  prohibits  the' mail- 
ing of  second-class  matter  of  publications  to  subscribers  who  are 
six  months  in  arrears. 

The  Secretary-Treasurer  reported  that  he  had  extended  an 
invitation  to  the  Northern  Railway  Club  of  Duluth  to  unite  with 
the  Society,  but  had  had  no  reply  from  its  Firse  Vice-President, 
to  whom  this  invitation  was  sent. 

The  Secretary-Treasurer  read  a  number  of  letters  from 
^i^entlemen  who  were  invited  to  be  present  at  the  annual  dinner, 
oiYering  their  regrets  at  not  being  able  to  be  in  attendance. 

The  subject  of  standardizing  blank  forms  for  the  use  of  the 
A'-arious  Clubs  occupied  the  attention  of  the  Society  for  several 
hours. 

A  set  of  blanks  was  agreed  upon  and  ordered  submitted  to 
the  several  Clubs  with  recommendation  for  their  adoption  by  all. 

The  annual  assessment  upon  the  dififerent  Clubs  for  the  cur- 
rent expenses  of  the  Society  was  fixed  at  $10.00. 

The  publication  of  the  Index  of  Subjects  wa=*  oraered  con- 
tinued and  an  appropriation  of  $10.00  was  made  for  the  services 
of  a  Stenographer  for  the  Secretary-Treasurer. 

Election  of  officers  for  the  ensuing  year  resulted  as  follows : 
Chairman,  James  Powell;  Vice-Chairman,  B.  W.  Frauenthal; 
Secretary-Treasurer,  Harry  D.  Vought. 

The  Society  then  took  a  recess  for  luncheon  as  the  guests 
of  Mr.  Brady. 

The  Annual  Dinner. 

The  annual  dinner  was  served  in  the  garden  of  the  Windsor 
Hotel  at  7  130  P.  M. 

The  Society  had  as  its  guests  Messrs.  George  W.  West, 
Eugene  Chamberlin,  George  A.  Post,  Sr.,  E.  L.  Janes,  R.  F.  Mc- 
Kenna,  Plugh  M.  Wilson,  E.  A.  Simmons,  F.  H.  Stark,  Charles 
Waughwop  and  S.  O.  Dunn. 

Mr.  Frauenthal  read  the  following  paper : 

In  writing  on  the   "Law  of   Compensation  and   Its   Path," 


Meeting'  Society  Railwa}-  Club  Secretaries.  333 

Emerson  said:  "Happy  beyond  my  expectation,  if  I  sball  truly 
draw  the  smallest  arc  of  this  circle."  With  most  of  us  thinking 
that  the  Sage  of  Concord  not  only  drew  the  arc  but  completed 
the  circle  with  geometrical  precision,  a  circle  of  sufficient  magni- 
tude to  touch  all  forms  of  human  activity  and  within  whose 
confines  is  to  be  found  the  essence  of  the  result  of  all  forms  of 
endeavor  whenever  and  wherever  applied,  ni}'  remarks  shall 
chiefly  be  confined  to  the  advantages  to  be  derived  from  an 
appreciation  of  the  principles  of  this  law  and  the  beneficial 
effect  of  their  application  in  material  as  well  as  moral  affairs. 
I  become  more  deeply  impressed  with  the  truths  enunciated  by 
the  philosophic  Emerson  as  the  years  pass,  and,  particularly, 
does  it  appeal  to  me  as  being  desirable  at  this  time  of  general 
unrest  and  antagonism  towards  railroads  displayed  in  so  many 
quarters,  that  they  be  borne  in  mind  by  the  servants  of  the 
public  as  well  as  by  those  having  charge  of  the  tremendous 
interests  involved  in  transportation. 

It  is  a  beautiful  and  impressive  thought  that  for  each  thing 
given  something  shall  be  received  and  no  less  that  for  each 
thing  received  something  must  be  rendered.  No  one,  no  thing, 
be  it.  the  creation  of  man  or  nature,  can  escape  this  inexorable 
law.  Corporations,  individuals,  society,  things  animate  and  in- 
animate, must  bow  to  its  inevitable  sway  and  yield  in  return 
something  in  exchange  for  that  which  they  receive ;  for  life, 
protection,  law,  order,  is  a  barter  and  exchange  and  exact  a 
fee  that  cannot  be  denied. 

Recent  years  have  witnessed  the  formation  of  giant  com- 
binations of  capital  and  to  the  extent  that  they  have  preyed  on 
commerce  and  labor  they  have  been  opposed  by  legislation  and 
labor  organized  to  enforce  demands,  the  justice  of  which  it  shall 
not  be  my  purpose  to  discuss ;  and  to  the  extent  that  legisla- 
tion or  the  demands  of  labor  have  been  based  on  an  arbitrary 
use  of  the  power  at  the  disposal  of  their  directing  agents  with- 
out regard  to  the  justice  of  their  acts,  to  that  extent  has  the 
respect  accorded  them  and  through  which  their  strength  was 
derived  been  sapped,  and  the  very  demonstration  of  power  be- 
comes a  source  of  weakness.  Are  prohibitive  legislative  re- 
strictions imposed  upon  the  manufacture  and  sale  of  an  article 
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by  levying  an  unreasonable  tax,  the  purpose  of  deriving  revenue 
through  such  channels  are  defeated  by  the  curtailed  production 
of  the  article  taxed?  Does  the  manufacturer  or  dealer  seek 
recompense  through  inflated  prices,  the  public  refuses  to  buy 
and  diminished  sales  reduce  to  its  former  level  the  average 
revenue  engaged  in  the  particular  branch  of  commerce  affected  ? 
Does  the  workman  demand  too  much  for  his  hire,  the  needs 
that  call  forth  his  presence  are  restricted  and  where  this  cannot 
be  done,  compensation  is  exacted  from  him  through  the  avenues 
by  which  he  is  compelled  to  barter  the  result  of  his  labors,  and 
turn  wdiich  way  we  will  there  is  ever  before  us  the  sign  manual 
of  that  law  which  says  in  effect  if  you  want  a  thing  pay  for  it 
and  take  it ;  for  all  things  have  a  price,  and  truly  has  it  been 
said  that  unless  you  pay  the  price  it  is  not  the  thing  you  receive, 
but  a  base  substitute. 

And  if  this  be  true,  how  important  it  is  that  the  individual 
should  make  of  it  a  source  of  strength  rather  than  weakness, 
by  harmonizing  his  actions  with  this  eternal  principle,  instead 
of  vainly  endeavoring  to  evade  its  irresistible  adjudication  of 
all  things  in  the  end. 

As  the  family  is  the  unit  of  the  nation  and  the  purity  of 
the  home  marks  the  strength  of  the  whole,  so  is  the  individual 
employe  of  every  business  concern  and  corporation  the  unit  of 
which  the  wonderful  organizations  of  today  are  constructed, 
and  their  honesty,  integrity  and  loyalty  the  foundation  of  such 
success  as  they  may  attain.  Never  in  the  history  of  commerce, 
which  is  the  history  of  man,  has  the  need  of  a  full  understand- 
ing of  this  fact  been  so  great. 

Apostles  of  discontent  preach  the  limitations  placed  by  ex- 
isting conditions  on  individual  endeavor,  yet  never  was  there 
a  field  so  rich  in  possibilities  as  that  of  the  present.  Particularly 
is  this  true  of  that  portion  of  industrial  life  in  which  we  are 
engaged,  transportation  and  its  associated  activities.  Its  highly 
specialized  departments  demand  highly  specialized  men  at  their 
head,  and  opportunity  with  its  glorious  golden  vista,  instead  of 
knocking"  at  the  door  but  once,  lies  waiting  at  the  feet  of  he 
who  perseveres  and  to  richly  compensate  him  for  his  energy. 

In  this  sphere,  pre-eminently,  are  to  be  found  innumerable. 
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examples  of  the  immutable  law  of  compensation,  and  to  have 
place,  power,  office  and  emolument,  you  have  only  to  put  their 
equivalent,  work,  study,  application  and  sound  judgment,  into 
the  company  in  exchange.  And  just  to  the  extent  that  this  is 
done  do  you  become  an  integral  part  of  its  corporate  being.  The 
parasite  wdio  merely  renders  sufficient  service  to  meet  the  re- 
quirements of  efficiency  is  compensated  by  remaining  in  the 
ranks,  and  by  dwarfing  his  mental  stature  to  the  extent  he  has 
refrained  from  exerting  his  abilities.  Much  has  been  said  on 
the  need,  the  advantages  and  the  beneficial  result  of  co-opera- 
tion in  railroad  work.  Co-operation  is  only  a  change  in  form, 
but  not  in  substances,  of  compensation.  Does  the  departmental 
head,  while  keenly  seeking  to  maintain  the  highest  possible 
state  of  efficiency  with  the  expenditure  of  only  such  an  amount 
as  will  in  justice  make  this  possible,  bear  in  mind  that  other 
departments  are  being  conducted  on  similar  lines  and  that  mutual 
advantages  can  be  reaped  by  co-operation  under  certain  condi- 
tions, and  set  the  example  for  his  assistants  and  employes,  the 
entire  staff  follows  in  his  wake  and  the  work  of  the  department, 
as  well  as  the  result  for  the  company,  shows  that  compensation 
is  the  co-ordinate  of  co-operation.  The  official  willing  to  assist 
his  co-worker,  who  guides  others  over  treacherous  paths  that 
are  known  to  him  through  the  wisdom  of  experience,  reaps  a 
rich  reward  by  the  affection  in  which  he  is  held  by  rank  and  file. 

And  equally  true  is  the  reverse.  The  head  of  the  depart- 
ment seeking  to  evade  responsibility,  to  reduce  expense  at  the 
expense  of  another  department,  who  criticises  and  destroys, 
reaps  the  reward  of  aversion  and  indifference  on  the  part  of 
his  fellow-employes  and  impairs  his  worth  to  such  an  extent 
that  the  law  of  compensation  forces  his  retirement  sooner  or 
later.  And  if  there  be  such  need  of  a  recognition  of  this  law 
in  the  conduct  of  the  internal  affairs  of  a  great  transportation 
propertv,  the  need  of  it  bv  those  of  its  agents  and  employes 
coming  in  contact  with  the  public  are  a  thousandfold  greater. 

Is  the  agent  rough  and  uncouth  in  manner  and  speech  his 
assistants  cannot  be  expected  to  be  diff'erent,  and  does  one  of 
them  conduct  himself  in  a  surly,  indiff'erent  manner  toward  a 
patron,    straightway    is    the    company   compensated    by    the    loss 
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of  that  patron's  business  and  the  employe  by  a  reduction  of  his 
value  to  the  company  and  the  contempt  of  the  patron.  No  one 
has  reaped  any  gain  or  profit ;  but,  on  the  contrary,  the  germs 
of  lasting  antagonism  have  been  planted  in  a  field  fertilized  by 
the  operation  of  this  ever  present  law.  But  let  the  agent  set 
the  example  of  pleasant  speech,  cordial  and  intelligent  interest 
in  the  patron's  welfare,  which  is  identical  with  that  of  the  com- 
pany, and  the  compensation  is  sure  and  profitable  to  the  com- 
pany and  to  himself;  for  the  company  will  be  assured  of  in- 
creased business  through  the  friendship  of  the  patron  and  the 
agent  through  the  channels  of  personal  consideration  and  re- 
gard such  conduct  is  sure  to  command,  and  the  further  pleasing 
sense  of  duty  well  done.  The  patron  will  feel  that  nothing 
which  will  promote  his  safety  and  welfare,  contribute  to  his 
comfort,  and  put  him  in  possession  of  legitimate  knowledge 
covering  matters  which  ma}'  be  of  value  to  him  in  the  guidance 
of  his  business  affairs,  will  be  neglected  or  \n\\\  be  considered 
anything  but  as  a  pleasure  the  company,  through  its  agent, 
feels  in  extending,  and  the  harmonious  relations  thus  established 
can  be  nothing  but  mutually  profitable. 

Everywhere  we  turn  and  in  every  relation  is  found  the 
effect  of  this  imchangeable  law.  From  it  there  is  no  escape, 
nor  does  the  intelligent  seek  to  claim  advantage,  privilege  -or 
preferment  without  the  expectation  of  feeling  its  force.  No 
honest  act  or  transaction  but  has  its  recompense  in  the  being 
of  he  who  participates  in  it.  Xo  dishonest  one  that  does  not 
exact  its  return  in  the  same  manner.  Right  thinking,  right 
conduct  and  right  living  bring  their  sure  reward.  Nothing 
caji  detract  from  the  serenity  of  mind  and  tranquility  of  soul 
of  he  who  walks  upright  along  the  path  of  this  law.  Reverses, 
misfortune,  are  but  an  incident  in  the  development  of  latent 
qualities  that  are  awaiting  such  shocks  to  be  galvanized  into 
life,  and  the  effect  is  to  strengthen  the  character  and  render 
more  resolute  and  indomitable  the  purposes  of  his  will.  The 
disapproval  of  his  superior  officers  of  some  cherished  plan  or 
innovation  will  not  leave  him  with  feelings  of  resentment  rank- 
ling within  him  to  canker  his  confidence  and  respect  for  their 
abilitv  or  purposes.  He  is  compensated,  should  his  suggestions 
be  adopted.  ])v   the  credit  he  received   for  them,  and,   if  disap- 
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proved,  by  the  knowledge  that  the  fact  of  having  originated 
them  conclusively  shows  the  possession  of  ability  and  a  dis- 
content with  the  established  order  of  things  that  presages 
further  and  greater  development  in  the  future.  Nothing  is 
without  purpose  or  end,  shrouded  in  mystery  though  it  may 
be.  One  failure  will  not  discourage  the  man  of  stamina  and 
purpose,  but  will  spur  him  to  greater  effort  and  with  each  re- 
buff will  he  gather  strength  to  continue  and  realize  later  that 
it  is  no  idle  proverb  that  "All  things  come  to  him  who  waits," 
provided  he  couples  his  patience  with  honest  endeavor  and 
singleness  of  purpose. 

The  gospel  of  truth,  the  golden  rule,  consideration  and 
high  ideals  must  be  preached  by  every  man  in  a  position  of 
authority  over  and  over  again,  his  life  must  be  a  daily  sermon 
and  his  every  act  a  benediction ;  for  emulation  of  his  conduct, 
both  private  and  official,  is  sure  to  be  found  among  his  subordi- 
nates and  the  truth  of  the  adage,  "Like  master,  like  man,"  dem- 
onstrated. The  knowledge  of  the  courteous  reception  await- 
ing them  has  emblodened  many  employes  to  offer  suggestions 
that  have  proven  of  inestimable  benefit  to  the  service.  Petty 
tyrannies,  snobbish  aloofness  by  the  officials  and  a  tendency  to 
regard  the  subordinate  employes  as  of  no  more  consequence 
than  a  piece  of  mechanism  that  can  be  replaced  when  worn  out 
have  been  the  cause  of  inciting  feelings  of  resentment  that  have 
cost  the  railroads  hundreds  of  thousands  of  dollars  in  the  care- 
less and  indifferent  performance  of  their  work  by  those  occupy- 
ing such  positions  and  by  the  loss  of  labor  that  follows  every 
opportunity  to  shirk.  The  loyalty  of  employes  in  commercial 
life  has  time  and  again  been  shown  to  have  had  its  origin  in 
the  kind  consideration  of  the  employer  of  the  employe's  wel- 
fare and  their  ability  to  go  to  him  for  an  adjustment  of  their 
troubles  with  the  confidence  of  fair  dealing  that  their  knowl- 
edge of  his  character  and  daily  life  has  placed  in  their  hands. 
How  frequently  has  it  occurred  that  expressions  of  resentment 
have  been  heard  concerning  the  head  of  a  department  or  his 
assistants  by  the  employes  therein,  and  how  al)surd  is  it  to 
expect  even  a  reasonable  degree  of  efficiency  where  this  spirit 
prevails.  Something  is  being  compensated  for  when  this  ob- 
tains, and  the  wise  manager  who  cannot  ling  be  kept  in  ignor- 
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ance  of  such  a  condition  is  less  long  in  seeking  the  cause  and 
applying  the  remedy.  The  same  interest  that  the  commercial 
employer  displays  in  his  men  must  be  evinced  by  the  railroads 
in  order  to  obtain  like  results.  Men  are  not  machines.  They 
are  not  devoid  of  sensibility,  no  matter  what  rough  and  uncouth 
exterior  they  may  present.  Their  ideas  will  of  necessity  be  dif- 
ferent in  many  respects,  for  their  point  of  view  is  seldom  simi- 
lar ;  yet  there  are  none  to  whom  the  extension  of  that  considera- 
tion which  tacitly  recognizes  in  each  a  human  entity,  and  ac- 
cords it  recognition  as  such,  that  are  calloused  and  hardened 
to  such  an  extent  that  they  cannot  be  found  on  the  common 
ground  of  respect  such  actions  invariably  establish.  It  is  the 
official  who  can  grasp  this  truth  and  feel  a  heartfelt  pleasure 
in  applying  it  that  is  regarded  as  a  welcome  visitor  by  everyone 
fortunate  enough  to  come  under  his  jurisdiction.  He  it  is,  when 
calling  for  extra  effort  under  emergencies,  has  the  united  sup- 
port of  every  man  in  the  department.  He  is  the  man  whom 
everyone  regrets  to  lose  when  certain  promotion  and  advance- 
ment come,  either  in  his  own  or  other  fields.  He  is  the  recipient 
of  engrossed  resolutions  from  his  men  in  all  branches  of  the 
service  testifying  to  his  unwavering  justice,  kindness  and  the 
consideration  that  caused  the  erring  tn  be  corrected  with  the 
minimum  amount  of  punishment  with  the  maximum  amount  of 
good.  And  it  is  he,  by  reason  of  the  marvelous  organization 
with  which  he  is  able  to  surround  himself,  that  shows  results 
unknown  and  onl}-  hoped  for  by  the  owners  and  managers  of 
large  properties  prior  ot  his  advent.  Is  it  not  worth  the  effort 
to  perpetuate  your  memory  among  the  employes,  as  has  been 
conspicuously  done  in  so  many  cases,  that  when  the  sphere  of 
your  activity  has  been  transferred,  the  mere  mention  of  your 
name  conjures  some  act  of  kindness  to  the  memory  of  those 
left  behind  and  causes  renewed  expressions  of  affection  and 
esteem  to  rise  from  the  heart  of  the  many  who  have  benefitted 
thereby?  Sureh'  this  is  compensation  enough  for  the  effort 
to  conquer  the  inclination  to  express  disapproval  and  rebuke 
in  terms  of  harshness  when  a  mistake  of  judgment  or  execu- 
tion has  thrown  aft'airs  into  a  tangle  that  will  require  tact  and 
ability  to  correct. 

Nowhere  can  there  be  founrl  a  better  or  more  shining  illus- 
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tration  of  the  truth  of  the  foregoing  remarks  than  in  the  growth 
and  development  of  those  societies  and  organizations  which  it 
is  our  happy  privilege  to  represent  on  this  occasion.  The  first 
Railway  Club  was  much  in  the  nature  of  an  experiment.  There 
were  no  well  established  precedents  upon  which  to  model  its 
lines.  The  spirit  of  rivalry  was  rampant.  The  domestic  rela- 
tions of  the  various  departmental  heads  were  often  strained 
and  their  efforts  to  wrest  control  of  the  business  of  entire  com- 
munities and  territories  whose  traffic  was  yet  undeveloped  were 
often  productive  of  bitter  and  acrimonious  controversies  that 
found  an  echo  in  their  personal  relations.  By  the  formation 
of  a  society  devoted  to  no  special  interest  of  railroad  activity, 
but  broad  enough  in  its  scope  and  purposes  to  include  all,  by 
opening  its  doors  for  the  admission  of  representatives  of  every 
branch  and  promoting  widespread  discussion  of  problems  con- 
fronting them,  it  was  hoped  to  minimize  the  friction  that  was 
but  a  natural  consec[uence  of  the  existing  conditions  ;  to  bring 
the  members  into  a  closer  and  more  cordial  personal  relation ; 
to  remove  impressions,  generally  erroneous,  founded  upon  the 
struggle  for  superiority  and  to  improve  both  the  business  and 
social  relations  of  those  constituting  its  membership.  How  well 
this  virgin  field  of  effort  has  compensated  those  pioneers  who 
blazed  the  trail  for  us  to  follow,  this  gathering  of  the  Secre- 
taries of  the  Railway  Clubs  of  America  can  best  attest.  For 
every  doubt  of  the  success  of  their  plans,  compensation  has  been 
given  them  in  the  realization  of  their  full  fruition.  For  every 
rebuff  that  befell  them  in  their  gigantic  task  of  harmonizing 
the  differences  arising  from  conflicting  interests  they  have  been 
compensated  by  the  pleasure  incident  to  the  knowledge  that 
while  the  same  earnest  effort  continues  to  be  made  by  everyone 
to  place  the  interests  with  which  they  are  associated  in  the  very 
vanguard  of  progress,  it  is  accompanied  by  a  healthy  recogni- 
tion of  the  purposes  and  intentions  of  others  striving  to  attain 
a  similar  result  and  the  production  of  that  human  sympathy, 
without  which  the  utmost  pinnacle  of  success  is  but  the  ashes 
of  an  ambition  and  represents  nothing  of  its  living  grace  and  fire. 

The  worth  of  Railway  Clubs  to  the  railroad  employe  is 
scarcely  less  than  to  the  roads  themselves.  Improved  handling 
of  transportation,  accounts,  everything  concerned   in   these  vast 
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enterprises  have  profited  by  them.  Their  value  can  only  be 
estimated  but  never  denied.  There  is,  then,  much  reason  -to 
feel  that  to  be  associated  with  such  organizations  is  of  itself  a 
matter  deserving  of  congratulation,  but  to  have  the  honor  of 
representing  one  of  its  branches  in  a  convention  of  its  Secre- 
taries, to  whom  the  active  conduct  of  the  Club's  affairs  is  so 
often  delegated,  confers  a  sense  of  the  trust  imposed  upon  you 
and  the  regard  in  which  }ou  are  held  by  your  fellow-men  that 
can  well  be  felt  by  those  fortunate  enough  to  experience  it  but 
which  my  halting  pen  can  form  but  poor  phrases  to  express. 
For  their  confidence  and  esteem  you  are  and  will  ever  be  a 
living  compensation  in  the  earnestness  of  your  purposes  and 
activities,  and  in  the  pursuit  of  everything  that  is  conducive- to 
the  welfare  of  the  interests  intrusted  to  your  care. 

Here,  then,  is  to  be  found  the  key  of  that  success  which 
is  the  natural  hope  of  attainment  of  all — the  Biblical  dictum  that 
"As  ye  sow,  so  shall  ye  reap" — compensation.  Success  first 
measured  by  an  unshaken  confidence  in  self-integrity,  in  a  pres- 
ervation of  personal  honor  and  the  ability  to  look  forward 
fearlessly  with  the  calm  knowledge  that  you  are  the  ultimate 
master  of  your  own  destiny.  Success  founded  on  your  knowl- 
edge that  the  world  is  better  for  your  having  occupied  a  place 
in  the  conduct  of  its  affairs.  Success  in  the  knowledge  that 
you  have  accomplished  some  part  of  its  work  in  a  way  to  meet 
the  approval  of  your  fellow-man,  and  the  ability  it  has  conferred 
upon  you  to  lighten  the  burden  and  protect  somewhat  from  the 
vicissitudes  of  life  those  whom  fortune  has  exacted  from  you 
as  hostages  and  those  whom  it  has  been  your  glory  to  love, 
honor  and  cherish,  parents,  wife  and  children. 

Greater  reward  than  this  no  man  may  hope  to  achieve. 

;  I  thank  you,  gentlemen. 

Following  remarks  by  Messrs.  Post,  Chamberlin  and  Brady 
and  a  brief  season  of  social  enjoyment,  the  dinner  was  brought 
to  a  close. 

The  Society  was  reconvened  for  a  final  session,  and  it  was 
agreed  that  the  matter  of  a  semi-annual  meeting  be  left  to  the 
discretion   of   the   Chairman   and   the    Secretary-Treasurer,   and, 
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if  called,  that  it  be  held  in  Chicago  on  the  fourth  Satuitlay  in 
January. 

The  selection  of  an  orator  for  the  next  annual  meeting,  it 
was  further  agreed,  should  be  left  to  the  Chairman  and  the 
Secretary-Treasurer,  in  the  event  of  a  semi-annual  session  not 
being  called. 

On  motion  of  Mr.  Frauenthal,  it  was  recommended  that 
the  subjects  considered  at  Club  meetings  be  scheduled  on  the 
front  cover  page  of  printed  Proceedings. 

On  motion  of  Mr.  Frazier,  a  vote  of  thanks  was  extended 
to  Mr.  Frauenthal  for  the  thoughtful  paper  he  had  prepared 
for  the  dinner  and  which  had  met  with  so  much  appreciation 
and  commendation. 

A  further  vote  of  thanks  was  extended,  on  motion  of  Mr. 
Frauenthal,  to  Mr.  Brady  for  the  courtesies  he  had  extended 
to  members  of  the  Society. 

The  Secretary-Treasurer  was  instructed  to  provide  Messrs. 
Frauenthal  and  Frazier  with  an  official  badge  of  the  Society  as 
soon  as  circumstances  would  permit. 

There  being  no  further  business,  the  Society  adjourned. 
Respectfully  submitted, 

H.\RRY   D.    VOUGHT, 

Secretary-Treasurer. 
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Railway  Club  of  Pittsburgh  Constitution. 

Article  I. 

The  name  of  this  organization  shall  be  "The  Railway  Club 
of  Pittsburgh." 

Article  II. 

OBJECTS. 

The  objects  of  this  Club  shall  be  mutual  intercourse  for 
the  acquirement  of  knowledge,  by  reports  and  discussion,  for 
the  improvement  of  railway  operation,  construction,  mainten- 
ance and  equipment,  and  to  bring  into  closer  relationship  men 
employed  in  railway  work  and  kindred  interests. 

Article   III. 

MEMBERSHIP. 

Section  I.  The  membership  of  this  Club  shall  consist  of 
persons  interested  in  any  department  of  railway  service  or  kin- 
dred interests,  or  persons  recommended  by  the  Executive  Com- 
mittee upon  the  payment  of  the  annual  dues  for  the  current  year. 

Sec.  2.  Persons  may  become  honorary  members  of  this 
Club  by  a  unanimous  vote  of  all  members  present  at  any  of  its 
regular  meetings,  and  shall  be  entitled  to  all  the  privileges  of 
membership  and  not  be  subject  to  the  payment  of  dues  or 
assessments. 

Article  IV. 

OFFICERS. 
The  officers  of  this  Club  shall  consist  of  a  President,  First 
Vice  President,  Second  Vice  President,  Secretary,  Treasurer, 
Finance  Committee  consisting  of  three  members.  Membership 
Committee  consisting  of  five  members,  and  three  Elective  Ex- 
ecutive Members  who  shall  serve  a  term  of  one  year  from  the 
date  of  their  election  unless  a  vacancy  occurs,  in  which  case  a 
successor  shall  be  elected  to  fill  the  unexpired  term. 

Article  V. 

DUTIES  OF  OFFICERS. 
Sec.    I.     The  President  will  preside  at  all  regular  or  spe- 
cial meetings  of  the  Club  and  perform  all  duties  pertaining  to 
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a  presiding"  officer ;   also   serve  as   a  member  of  the   Executive 
Committee. 

Sec.  2.  The  First  \'ice  President,  in  the  absence  of  the 
President,  will  perform  all  the  duties  of  that  officer ;  the  Second 
Vice  President,  in  the  absence  of  the  President  and  First  Vice 
President,  will  perform  the  duties  of  the  presiding  officer.  The 
First  and  Second  Vice  Presidents  shall  also  serve  as  members 
of  the  Executive  Committee. 

Sec.  3.  The  Secretary  will  attend  all  meetings  of  the  Club 
or  Executive  Committee,  keep  full  minutes  of  their  proceedings, 
preserve  the  records  and  documents  of  the  Club,  accept  and 
turn  over  all  moneys  received  to  the  Treasurer  at  least  once  a 
month,  draw  cheques  for  all  bills  presented  when  approved  by 
a  majority  of  the  Executive  Committee  present  at  any  meetings 
of  the  Club,  or  Executive  Committee  meeting.  He  shall  have 
charge  of  the  publication  of  the  Club  Proceedings  and  perform 
other  routine  work  pertaining  to  the  business  affairs  of  the  Club 
under  the  direction  of  the  Executive  Committee. 

Sec.  4.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretary  and  deposit  the  same  in  the  name  of  the 
Club  within  thirty  days  in  a  bank  approved  by  the  Executive 
Committee.  All  disbursements  of  the  funds  of  the  Club  shall 
be  by  cheque  signed  by  the  Secretary  and  Treasurer. 

Sec.  5.  The  Executive  Committee  will  exercise  a  general 
supervision  over  the  affairs  of  the  Club  and  authorize  all  ex- 
penditures of  its  funds.  The  elective  members  of  this  Com- 
mittee shall  also  perform  the  duties  of  an  auditing  committee 
to  audit  the  accounts  of  the  Club  at  the  close  of  a  term  or  at 
any  time  necessary  to  do  so. 

Sec.  6.  The  Finance  Committee  will  have  general  super- 
vision over  the  finances  of  the  Club,  and  perform  such  duties  as 
may  be  assigned  them  by  the  President  or  First  and  Second  Vice 
Presidents. 

Sec.  7.  The  IMembership  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the  President  or  First  and 
Second  Vice  Presidents,  and  such  other  duties  as  may  be  proper 
for  such  a  committee. 
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Article  VI. 

ELECTION  OF  OFFICERS. 
Sec.   I.     The  ofificers  shall  be  elected  at  the  regular  annual 
meeting  as  follows,  except  as  otherwise  provided  for : 

Sec.  2.  Written  forms  will  be  mailed  to  all  the  members 
of  the  Club,  not  less  than  twent}-  days  previous  to  the  annual 
meeting,  by  the  three  elective  members  of  the  Executive  Com- 
mittee. These  forms  shall  provide  a  method,  so  that  each  mem- 
ber may  express  his  choice  for  the  several  offices  to  be  filled. 

Sec.  3.  The  three  elective  members  of  the  Executive  Com- 
mittee will  present  to  the  President  the  names  of  the  members 
receiving  the  highest  number  of  votes  for  each  office,  together 
with  the  number  of  votes  received. 

Sec.  4.  The  President  will  announce  the  result  of  the  bal- 
lot and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same 
number  of  votes,  it  shall  be  decided  by  a  vote  of  the  members 
present,  by  ballot. 

Article  VII. 

AMENDMENTS. 

Amendments  may  be  made  to  this  Constitution  by  written 
request  of  ten  members,  presented  at  a  regular  meeting  and 
decided  by  a  two-thirds  vote  of  the  members  present  at  the 
next  regular  meeting. 
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By-Laws. 

Article  I. 

MEETINGS. 

Section  i.  The  regular  meetings  of  the  Club  shall  be  held 
at  Pittsburgh,  Pa.,  on  the  fourth  Friday  of  each  month,  except 
June,  July  and  August,  at  8:00  o'clock  p.  m. 

Sec.  2.  The  annual  meeting  shall  be  held  on  the  fourth 
Friday  of  October  each  year. 

Sec.  3.  The  President  may,  at  such  times  as  he  deems  ex- 
pedient, or  upon  bequest  of  a  quorum,  call  special  meetings. 

Article  II. 

QUORUM. 

At  any  regular  or  special  meeting  nine  members  shall  con- 
stitute a  quorum. 

Article  III. 

DUES. 

Sec.  I.  The  dues  of  members  shall  be  $2.00  per  annum, 
$1.00  of  same  to  apply  to  subscription  for  Club  Journal,  pay- 
able in  advance,  on  or  before  the  fourth  Friday  of  September 
each  year. 

Sec.  2.  Each  member  will  be  assessed  $1.00  extra  annu- 
ally to  provide  light  refreshments  for  each  meeting. 

Sec.  3.  At  the  annual  meeting  members  whose  dues  are 
unpaid  shall  be  dropped  from  the  roll  after  due  notice  mailed 
them  at  least  thirty  days  previous. 

Sec.  4.  Members  suspended  for  non-payment  of  dues  shall 
not  be  reinstated  until  all  arrearages  have  been  paid. 


346  Proceedings  Railway  Club  of  Pittsburgh. 

ARTiCLr;  IV. 

ORDER   OF    BUSINESS. 

I— Roll  call. 

2 — Reading  of  the  minutes. 

3 — Announcements   of  new   members. 

4 — Reports  of  Committees. 

5 — Communications,  notices,  etc. 

6 — Unfinished  business. 

7 — New  business. 

8 — Recess. 

9 — Discussion  of  subjects  presented  at  previous  meeting. 
10 — Appointments  of  committees. 
II — Election  of  officers. 
1 2 — Announcements. 
13 — Financial  reports  or  statements. 
14 — Adjournment. 

Article  V. 

SUBJECTS — PUBLICATIONS. 

Sec.  I.  The  Executive  Committee  will  provide  the  papers 
or  matter  for  discussion  at  each  regular  meeting. 

Sec.  2.  The  proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  published  (standard  size,  6x9 
inches),  and  mailed  to  the  members  of  the  Club  or  other  simi- 
lar clubs  with  which  exchange  is  made. 

Article  VI. 
The  stenographic  report  of  the  meetings  will  be  confined 
to  resolutions,  motions  and  discussions  of  paper  unless  other- 
wise directed  by  the  presiding  officer. 

Article  VII. 

AMENDMENTS. 

These  By-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-thirds  vote 
of  the  members  present  at  the  next  meeting. 
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MEMBERS. 
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Baldwin,  Stephen  Y., 
Com.  Frt.  Agent, 

D.  &  H.  Co.,  Bessemer  Bldg., 
Pittsburgh,    Pa. 
Ball,  Geo.  L., 

Ball  Chemical  Co., 
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Rep.,   Manning,   Maxwell 
&   Moore, 
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Fore.  Insp'r.,  P.  R.  R.  Co., 
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New   York,   N.   Y. 
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Blest,   M.    C.,, 

Chief   Draftsman, 

Pressed  Steel  Car  Co., 
17   Woodlawn   Ave., 

Bellevue,  Pa. 
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Rep.   National   Malleable 
Chapin,   E.   S.,  Castings   Co., 

Spl.    Apprentice,  Care  "The  Stratford," 

P.    R.    R.    Co.,  Cleveland.    O. 

1016  Lexington   Ave., 

Altoona,  Pa.  Colburn,  Wm.  W., 

C.   E.,   Pressed   Steel   Car  Co., 
Charles,    J.    G.,  911   American   Ave., 

Yard   Master,  Sheridanville,    Pa. 

Monon.  Con.  R.  R., 
4734  Kansas   St.,  Cole,  Jewett. 

Hazehvood,    Pa.  Inspector,   P.    R.   R.   Co., 

207   Union    Station, 
Chislett,  Wm.  B.,  Pittsburgh,    Pa. 

Pass.  Condr.,  P.  R.  R.  Co., 
Union  Station, 

Pittsburgh,    Pa.  Collier,   Paul   M., 

C.  C.  to  Asst.  to  V.  P., 
Chittenden,  A.   D.,  Pressed  Steel  Car  Co. 

C.  C.   to  Genl.  Manager,  McKees  Rocks,  Pa. 

B.   &  L.   E.   R.   R., 

Carnegie  Bldg.,  Collin,   J.   E., 

Pittsburgh,    Pa.  Auditor, 

Western  Ally.  R.   R.   Co., 
Christiansen.    A.,  Diamond   Bank   Bldg., 

Chief  Engineer,  Pittsburgh,    Pa. 

Standard   Steel   Car  Co., 

Butler,  Pa.  Comstock,  E.  D., 

Genl.  Pass.  Agent, 
Clancy,  J.  R..  B.  &  L.  E.  R.  R.  Co., 

249   North   Sahna   St..  Carnegie   Bldg.. 

Syracuse,   N.    Y.  Pittsburgh,    Pa. 

Clark,   Chas.   H.,  Conneelev.   E.  K.. 

President.   Clark   Car   Co.,  Purchasing   Agent. 

Fnck  Annex.  P.  &  l.  e.  R.  R.  Co., 

Pittsburgh,  Pa.  Gen'l   Office. 

rv         ^^r     ^  Pittsburgh,    Pa. 

Cline,  W.  A., 

Asst.  Supt.  Transportation  Conner.    T.    E. 

and    Labor,  Chief"  Clerk,'  Conway  Yard, 

Carnegie  Steel  Co.,  Penn'a  Lines  West, 

P.  O.   Box  507,  3rd  Avenue. 

Munhall,   Pa.  Freedom.    Pa. 


352 


Proceedings  Railway  Club  of  Pittsburgh. 


Connolly,   W.    E.. 
Superintendent, 
Pennsylvania  Car  Wheel  Co., 
499  Preble  Ave., 

Allegheny,   Pa. 

Constans,   L.   H., 
Traffic   IManager, 

Pittsburgh    Steel   Co., 
Frick   Building, 

Pittsburgii,    Pa. 

Conway,   J.    D., 

Chief  Clerk  to  S.   M.  P., 
P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,   Pa. 

Cooper,  Geo.  A., 
Sales  Agent, 

Frost   Ry.   Supply  Co., 
Penobscot  Bldg., 

Detroit,    Mich. 

Coudit,   1-:.    A.,   Jr.. 

Rep.,  The  Rail  Joint  Co., 
Park   Building, 

Pittsburgh,    Pa. 

Coulter,   A.    F., 
G.   C.   F.,  Union   R.   R.   Co., 

Port   Perry,    Pa. 

Courson,  Chas.   L., 

Asst.  Fore.  Car  Inspectors, 
P.   R.   R.  Company, 

Pitcairn,    Pa. 

Coursin,  J.    F., 

General    Foreman, 

Pennsylvania  R.  R.  Co., 

Pitcairn,    Pa. 

Courtney.   D.   C, 
1 130   Sheffield    St., 

Allegheny,   Pa. 

Courtney,    W.    J., 

Manager  Peerless  Rubber 
Manufacturing  Company, 
15    Wall    St., 

New  York,   N.   Y. 

Cover,   N.   C, 

Clerk  to  Gen.  Foreman, 
P    &  L.  E.  R.  R.  Co., 

Haselton,  O. 


Cox,  P.  L., 
Road  Master, 

Monon.  Con.  R.  R., 
2nd  Ave.  near  Bates  St., 
Pittsburgh,    Pa 

Craig,    E.    A., 

South   Eastern   Manager, 
Westinghouse  Air  Brake   Co., 
Wilmerding,   Pa. 

Crawford,   D.   F., 

Genl.  Supt.  Motive  Power, 
Pennsylvania    Lines    West, 
Pittsburgh,    Pa. 

Crawford,    Harry    M., 
Transitman, 

Monon.   R.   R.  Co., 

Brownsville,    Pa. 

Crawford,   P.   S., 

Rep.,   Federal  Graphite  Co., 
1577   E.  84th  St., 

Cleveland,    Ohio. 

Cromwell.  S.  A., 
Gen'l.  Foreman, 
B.  &  O.  R.  R.  Co., 

Zanesville,   Ohio. 

Crouch,  A.  W., 

Dist.    Manager,   Dearborn 
Drug  &  Chemical  Co., 
House   Building, 

Pittsburgh,    Pa. 

Crute,  W.   R., 

Asst.  Engr.  of  Tests, 

Norfolk  &  Western  Ry.  Co., 
Roanoke,  Va. 

Culbertson,   O.   F., 

General    Yard    Master, 
D.    &    H.    Ry., 

Carbondale,    Pa. 

Cullen,  Jas.  K., 
President, 

Niles  Tool  Works. 

Hamilton,   Ohio. 

Cunningham,   J.   D., 
Sales  Agent, 

National  Car  Wheel  Co., 
505    Preble    Ave., 

.Allegheny,    Pa. 


List  (»t  Areinbcrs.  ,-  > 

.>.'' ") 

Cunningham,    \V.    F.    ,  Dean.   Albert     : 

I-.  C.  A     P^&  L.  K.   R.  R.  Co..  Clerk.   Jones   .^t    I.auKhlin. 

General  O^hce  Woo.llawn,   Pa. 
Fittsbiirgli,    Pa. 

^       .        T      --  DcArnioiui,   W.   C., 

T'^'   l  .u-     AT.      ^  President.   Protectu.s  Co., 

Rep     Nathan  Mtg.  Co.,  Nortl,    Amencan    JSuilding. 

85    L.bert.v    St.,  Pliiladelphia.    Pa. 
New  \()rk.   N.   \. 

r     .       u    n  Decker.   O.   S.. 

Cin-tis    H.   C,  General    Sales    Agent 

P     r-     r-    ^    <^.    T      ^     r.  ^^'So    Iron   &   Steel   Co., 


P..  C.  C.  &  St.  L.  R.  R., 

Carnegie,   Pa. 


Pittsburgh.    Pa. 


r>       I      I      r-    r^  Decknian,    E.   J., 

DamlKich.   C.  O  Rep..   Hoppes  Mfg.  Co., 

W'  ^  T     F    l"*R  ■'  r  ^' ""'^  Building. 

W^h     1     pR-             ""•'  Pittsburgh,   Pa. 
Wabash    Bldg., 

Pittsburgh.    Pa.  Degener,    P.    A., 

Dempcy-Degcner    Co., 

Daniels.    O.    \'..  i'^mpire    Hldg.. 

Material  Clerk.  P.   R.   R.  Co.,  i'ittsburgh,    Pa. 
Union   Station, 

Pittsburgh,    Pa.  DeGress,   hranci-    I'..,    M.    E., 
Manager. 

Dashiell.  J.    W  ..  Crocker   Wheeler   Co.. 

F.  &  T.  Agent,  B.  &  O.   R.  R.,  -^941    Cortiandt   St., 

Glenwood   Station.  New   York,   N.    Y. 

Pittsburgh,    Pa.  ^ 

Deniarest.   T.   W'., 

Dashiell    L    P>  Supt.   Motive   Power, 

Rep..   JPenna'.'  Malleable   Co.,  Pennsylvania    Lines. 

409   Pcnn    Ave.,  ^'^-    vVayne,   Ind. 

Pittsburgh,    Pa.  ^^^t?               a^-    t 
UeKemer.    \ V  .    L.. 

T^        ,      ,       T    r,  ^^P-  Spencer   Otis   Co., 

Daugherty.  J.  B..  ,707  r^jj,^,    ,  Exchange  Bldg., 

K.    t.    or    E.,  n\  ■              Til 

B.  &  O.  R.  R  .Co..  Chicago,  111. 

410   Cherry   St.,  Diamond.   P    R.. 

New  Castle,  Pa.  General    Manager. 

Canadian   Bronze   Co., 

Davis,  G.  H..  Montreal,    Canada. 
Foreman    Car    Department, 

W'abash-Pittsburgh  Dickinson,  F.  W., 

Terminal    Ry.   Co.,  M.  C.  B.,  B.  &  E.  E.  R.  R.  Co., 

Bo.K  970.                   Carnegie,  Pa.  Greenville,    Pa. 

Davis,  Thos.   R.,  Dickinson,  T.  R., 

Mech.  Expert,  C.  C.  to  Storekeeper, 

Flannery    Bolt    Co..  B.   &  L.  E.   R.  R.   Co., 

Pittsburgh,   Pa.  Greenville,  Pa. 

Dawson,  W.  J.,  Jr..  Dickerson.    S.    K., 

Freight   and   Ticket   Agent,  Ass't.    S.    M     P  , 

B.   &•   O.    R.    R.   Co.,  L.   S.  &  M.   S.   Ry., 

Finleyville,   Pa.  Cleveland,   Ohio. 
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Dix,  John  W.,  Dunham,   F.   C, 

Salesman,  Carnegie  Steel  Co.,  Special  Sales  Agent, 

Carnegie  Blclg.,  U.  S.  Metal  &  Mfg.  Co., 

Pittsburgh,    Pa.  165    Broadway, 

New    York,    N.    Y. 

Donahev.   I.   W., 

Paymaster,   U.   R.    R.   Co.,  Dunlevy,   J.   H., 

Port  Perry,   Pa.  Freight   Agent,    Penna.    Lines, 

70   South   7th   St., 

Donahue,  C.  J..  Pittsburgh,    Pa. 

Asst.  to  Prtsident.  American 

Loco.  Co..  Dyer,   Jos., 

30  Church  St.,  Chief  Joint    Inspector, 

Acw   \ork,   N.    Y.  P.   &   L.    E.   and 

Erie  R.  R.  Cos., 

T^  ir      \  Youngstown,  Ohio. 

Donovan.    11.    A.,  '^  ' 

Clerk.   .Miq.   (S:  Sinilhern   Ry.. 

Woodlawn,    Pa.  Edmonds,   J.    F.. 

Manager   Anchor   Packing 

Dorr,    Charles    O.,  Co.,  Frick  Annex. 

Paymaster,  Pittsburgh,    Pa. 

Monongahela   R.    R.    Co., 

Brownsville,   Pa.  Eichenberger,   J.  J.. 

Freight   Cashier,    Penna.   Co., 

Dougal,    R.    M..  North   and   Irwin  Aves., 

Rep.    Penna.    Lubricating   Co..  Allegheny,   Pa. 

Pittsburgh,   Pa. 

Dow,   Geo.   N..  Elder.  Thos.   W., 

Genl.   Mechanical   Inspector,  Mstimater,   Pressed   Steel 

L.  S.  &  M.  S.  Ry.  Co.,  Car  Company, 

Cleveland,   Ohio.  313   River   Ave., 

Avalon,   Pa 
Drayer,   U.   S.. 

Draftsman.   V.   R.   R.   Co..  Elliott.   A.    11. , 

.\ltoona.    Pa.  Special   Apprentice, 
P.   R.  R.  Co., 

Duckiiam.   A.    E..  Altooiia,    Pa. 
Civil  Engineer. 

H.>u-;e    Building,  Elliott.   J.    B.. 

Pittslv.n-gh,    Pa.  M.  M.,  B.  &  O.  R.   R.  Co., 


New   Castle   Junction,   Pa. 


Duff.   Samuel    !•".., 

Consulting   Engineer,  Elmer,   Wm.,   Jr., 

Empire'  Building.  M.   M.,   P.  R.   R.   Co., 

Pittsburgh.  Pa.                                  28th    Street, 

Pittsburgh,    Pa. 
Duffy.   James   A., 

M.   M.,   Div.  2,  Engstrom,   h'ranz, 

Pgh.    Railways   Co.,  Civil  Engineer, 

^G  Wabash  Ave.,  American   Bridge  Co., 

Pittsburgh,  Pa.                                                 Ambridge,  Pa. 

Duke>mitii,  V.  11.,  Evans,   R., 

Pres.,   Dukcsmilh    .\ir  care    of 

Brake   Company,  P.   &  L.    E.    R.    R.   Co., 

Wabash    Building,  General  Othce. 

Pittsburgh,  Pa.                                              Pittsburgli.    Pa. 
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Kvans,   R.  J., 
GcMeral   Manager, 
I'Vanklin    Mfg.  Co., 

Franklin,    Pa. 

F'.van.s,   Sani'l   R.. 
Yard  Master, 

P.  &  L.  E.  R.  R.  Co., 

Newell,  Fayette  Co.,  Pa. 

I-Lverost.    \V.    B.. 
Traffic   Manager,   VVesting- 
liDUse  Elec.  &  Mfg..  Co., 

Fast   Pittsburgh,   Pa. 

I'airman,    H.    T.. 

A,  G.  Y.  M..  Penna  Line?, 
Eleventh    St.. 

Conway,   Pa. 

l-alken>teni.    W.    II.. 

.Superintendent.    Railway 
.Steel  Spring  Co.. 

ioth    .-in<l    Liberty    Sts., 

Pitrslmrgh,    Pa. 

Feli.x.    Otto    v.. 
.Sec.    &   Treasurer. 

Pittsbur.gh   Supply  Co., 
439  Water  St.. 

Pittsbiiroh.    Pa. 

Ferguson.   W.    L.. 

.Secv.,   Tas.    R.   Sipe  I't   Co.. 
.=^[6  Federal    St., 

XUeiilieny.    Pa. 

Fettinger.     II.    (  ).. 

Rep..    H.    W.    lohns-    Manville 
Co..    loo    William    St.. 

New  York.  N.  Y. 

Field.   .Arthur    W'.. 

General    Sales   Agent. 

-Standard    Motor   Truck    Co., 
F  r  i  c  k    Annex. 

Pitt-burgh,    Pa. 

binne}-,    R.. 
Gen"l    Supt.. 

P.    &  O.  R.  R.  Co., 
Water  Street  Station, 

Pittsburgh.    Pa. 

Fischer.   Chas.   P., 

Draftsman,     Penna.     Lines, 
\lle<jhen\'    Sliops, 

AlleLihenv.    Pa. 


Flannery,   Jas.   J., 

Prest.,  Flannery  Bolt  Co., 
Frick  Building, 

Pittsburgh,    Pa. 

Flannery,  Jos.    M., 

Secretary,   Flennery   Bolt   Co., 
Frick    Building, 

Pittsburgh.    Pa. 

Fleck,  J.   S., 
Asst.   Train   Master. 
P.    R.    R.    Co., 
Union    Station, 

Pittsburgh,   Pa. 

Flinn,   Howard, 

V.   P.,   Kidd   Bros.   &   Burgher 
Steel   Wire   Co., 

Aiiquippa,   Pa. 

Flynn,    J.    A., 

Rep.,  General  Castings  Co., 

Verona,  Pa. 

Foley,  F.  J.. 

Manager.  Railway  Steel 
Spring   Company, 

Pittsburgh.    Pa. 

Poller,    Chas.    S., 
Asst.'   Treasurer. 

Union   Spring  &   Mfg.   Co., 
Farmers  Bank  Building, 

Pittsburgh,    Pa. 

Forgeus.  E.   ]i.. 

care  Kirby  Lumber  Co., 

ITouston,   Te.K. 

Forsberg.  R.  P., 
Chief  Draftsman, 

P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 

h'orsyth.    W.    D., 
General    Manager, 
Trussed-  Concrete   Steel   Co., 
Youngstown,   O. 

Francis,  Jno.   .S.. 

Meclianical    l".ngincer. 
,;,U    Fourth    .Ave.. 

Pittsliuroh.    I':x. 

Frank,    Laurence    W., 

-Sec,  Duquesne  Steel   IMy.  Co., 
■    .Arr'ott   P.uilrling, 

I'ittsburijli.    Pa. 
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Garrett,   M.   A., 

Freed,    George    F..  V.  P.,  Farlow  Draft  Gear  Co., 

Supt.»  Duff   Mfg.   Co.,  17x3    Fisher   Bldg., 

l.incoln   Ave.,  Chicago,    111. 
Bellevue,    Pa. 

Gaiisb,    E.    E., 

Frost,   Harry   W.,  Rep.,    Robbins   Electric    Co., 

President,  The  Frost  830  Liberty  St., 

Railway   Supply  Co.,  Pittsburgh,    Pa. 
Detroit,    Mich. 

Gearhail,   H.  J., 

Frost,  John  B..  Secretary, 

Supt.   Car  Service,  Pennsylvania  Malleable  Co., 

Oliver  Snyder  Steel  Co.,  665  Maryland  Ave., 

BoK  677,  Pittsburgh,    Pa. 
Connellsvillc,    Pa. 

Gearhart,  J.  A., 

Fuller,    Geo.,  Motive    Power    Inspector, 

Corning    Draft    Gear.  Penn'a    R.    R.    Co., 

Fisher    Bldg.,  1046    Penn   Ave., 

Chicago,   HI.  Pittsburgh,    Pa. 

Fuller,   S.    R.,  Jr.,  Geary,  Chas.  J., 

Sales  Agent,  Rep.,   H.   W.  Johns- 
Gould  Coupler  Co.,  Manville  Co., 
347   Fifth   Ave.,  248   Main    St., 

New   York,    N.    Y.  Pittsburgh,   Pa. 

Gale,  C.   H.,  George,   M.  E., 

Supt.    Penn'a   Mall.   Co.,  Care   Union   R.   R.   Co., 

McKees   Rocks,   Pa.  Port    Perry,   Pa. 

Gallaher,    .\.    H.,  Gibb,  J.   B., 

Station    Master,  Manager,    Crucible    Steel 

B.  &  O.  R.  R.,  Co.  of  America, 

4821    Blair    St.,  [roquois   Apartments, 

Hazelwood,    Vd.  Pittsburgh,    Pa. 

Galliuger,    Geo.   A.,  Gibson,    J.     .A., 

Rest.    Manager,   Ind.   Pneu.  S.    K..    P.    R.    R.   Co., 

Tool    Co..    Farmers    Bank,  Aspinwall,   Pa. 
Pittsburgh,  Pa. 

Gies,  Geo.   E., 

Galloway,   W.   S.,  General   Foreman. 

.\sst.   Pur    Agent,  Pennsylvania   Company, 

B.   &  0.   R.   R.  Co.,  toi4  Cabinet  St., 

Baltimore,    Md.  Allegheny,   Pa. 

Gano,    J.    11..  Gifford,    Charles, 

Sup't.,    .'\!iq.    &   Soutliern    Ry.,  Rep.,   Monarch   Steel 

:^7   Marion    St..  Castings    Co., 

Pittsburgh,    Pa.  Detroit,    Midi. 

Garland,  C.  W..  Gilbert,    E.    B., 

Pass.   Condr.,   Penna.   Lines,  Supt.  Motive  Power, 

Florence  Ave..  B.   &  L.    E.   R.  R.  Co., 

.Vvalon,    Pa.  Greenville,   Pa. 
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Gildroy,  Geo.  J., 

Supt.   M.  &  H.   Div., 

Lehigh  Valley  R.  R.  Co., 

Hazelton,    Pa. 

Giles,  J.   T., 

General    Foreman, 

P.   C.  C.   &  St.  L.    Ry.. 

Dennison,   Ohio. 

Gilg,   Henry   F., 

Sec,   Refined   Iron  &  Steel  Co., 
Lewis    P)uilding, 

Pittsburgh.    Pa. 

Gillespie,   John   M., 

G.    S.    A.,    Lockhart    Iron    & 
Steel    Company, 

Mc  Kees   Rocks,   Pa. 

Godley,    R.    H., 

Fng'house   Fore.,   Penna   Co., 
30   Parson    St., 

Ashtabula,    Ohio. 

Gold,  Egbert  H., 

Car  Heating  Apparatus, 

Railway  Exchange  Building, 
Chicago,    111. 

Goodell,  G.  H., 
Railway  Supplies, 

516   Pioneer   Press   Bldg., 

St.  Paul.  Minn. 

Gorby,   F.   E., 
Chief  Clerk. 

B.  &  O.  R.  R.  Co.. 

New    Castle,    Pa. 

Gorsuch,  J.  W., 

Asst.    Material    Clerk, 
P.  R.  R.  Co., 
Union    Station, 

Pittsburgh,    Pa. 

Graham.   Chas.  J., 

Sec.  Graham  Nut  Co., 
400   Atlantic    Ave., 

Pittsburgh,    Pa. 

Graham,    H.    E., 

General    Freight   .\gcnt. 
Pressed    .Steel    Car    Co., 

Pittsburgli.    Pa. 

Graham,  W.  C, 

Manager   of   Works. 

Standard   Steel  Car  Co., 

New   Castle,    Pa. 


Gray,  C.  B., 
Ass't.  Master  Mechanic, 
Penna.  R.  R.   Co., 
32nd  and  Carson  Sts., 

Pittsburgh,   Pa. 

Gray,   Guy   M., 

Mechanical   Engineer. 
B.  &  L.  E.  R.  R.  Co., 

Greenville.    Pa. 

Gray,    Robert, 

Asst.  R.  F.  of  E., 

P.  &  L.  E.  R.  R.  Co., 
Brunot    Avenue, 
Esplen  Boro,  Pittsburgh.   Pa. 

Greer,   W.  J.. 

Manager,    Pgh.    Dist., 

Clevd.   Pneumatic  Tool   Co., 
Bessemer    Bldg., 

Pittsburgh,    Pa. 

Grewe,   H.    F.. 

Fore.  Loco.  Dept..  Wabash- 
Pittsburgh  Ter.  Ry.  Co., 

Carnegie.    Pa. 

Grieves,  E.  W.. 

Rep..  Galena  Signal  r)il  Co., 
1756  Park  Ave.. 

Baltimore.    Md. 

Grindlay,   L.    B., 

Resident    Inspector, 
N.  Y..  N.  H.  &  H.  R.  R   Co., 
6136  Alder  St., 

Pittsburgh,   Pa. 

Groobey.    Geo.. 

Rep.,   Buckeye    Steel 
Castings    Co., 

Equitable    Building. 

Atlanta,   Ga. 

Grove,  E.   M., 
Treasurer, 

McConway  &  Torley   Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Grooms,  J.  C. 

Land  and  Claim  .A.gent, 
P.  &  L.E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 
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Grubb,  Jos.   H., 

Rep.,    Hussey    Binns    Shovel 
Co.,  and   Schroeder  Head 
Light    Co., 

1811  Chestnut  St., 

Philadelphia,    Pa. 

GuUand,  Chas., 
Asst.  Plumber, 

Pennsylvania  R.  R.  Co., 
7941  Madeira  St., 

Pittsburgh.    Pa. 

Gulick,  H.,  Jr., 

Gulick-Henderson    Co., 
439   Third    Ave., 

Pittsburgii,    Pa. 

Gurry,  George, 
Superintendent, 

American  Loco.  Co., 

Allegheny,     Pa. 

Haas,  Ben., 

Vice    Prest.    Standard    Waste 
Mfg.    Co.,    Park    Building, 
Pittsburgh,    Pa. 

Hackenburg,  J.  H., 
V.   P.  Office, 

Pressed   Steel  Car  Co., 
Farmers   Bank  Bldg., 

Pittsburgh,    Pa. 

Hall,  C.  W., 

Fore.   Loco.   Repairs, 
Pennsylvania   Company, 

Allegheny,   Pa. 

Hall,   VV.    G., 

Clerk,  P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Halleran.    U.    J., 
Order    Department, 

Standard  Steel  Car  Co., 

Butler,    Pa. 

Hallett,   H.   M., 

Rep.,  Penna.  Crusher  Co., 
Machesney  Building, 

Pittsburgh,   Pa. 
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,  ,    ,    ,      T  Shady  Side  Station, 

Mayer,   Adolph.   Jr..  -                Pittsburgh.    Pa. 
Sales    Department, 

Carnegie    Steel    Co.,  MiUer     Tno     F 

Pittsburgh,  Pa.                 Vice   President,  Westinghouse 

-.                TT    -,.  -^i'"   Brake  Companv, 

Meason.   H^M..  Pittsburgh,    Pa. 
General    horeman, 

P.   R.   R.   Co.,  Miller,  John   F.. 

West    Philadelphia,  Pa.                Clerk.  A.  &  S.  R.  R.  Co., 

,,     I    1    /^     T5  Woodlawn,  Pa. 

Meckel,   O.    P., 

Secretar}',  Baird   Machy.   Co.,  Miller.    Marion    M.. 

[23  \Vater  St.,  Inspector,    Pittsburgh 

Pittsburgh,    Pa.  Testing    Laboratory, 

^r   11          ^^-        TD  '^-5   Water   St.. 

Mellon,  Wm.  P  Pittsburgh.    Pa. 
care    Central   Steel    & 

Supply  Co..  Miller.   Orlando. 

Railway    Exchange    Bldg.,  P.   O.    Bo.x   1025. 

Chicago,    111.  Pasadena,   Cal. 

Merchant.   Gerald    E.,  Miller.   Wilson. 

219  Cutler  Building,  937   Lincoln   Ave.. 

Rochester.    N.    Y'.  X.  S..  Pittsburgh.   Pa. 
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Milligan,  J   .D., 
Chief  Surgeon, 

P.  &  L.  E.  R.  R.  Co., 
Bank   for    Savings    Bldg., 
Pittsburgh,    Pa. 

Milligan,    Wm., 
General    Foreman, 

Pressed  Steel  Car  Co., 
4020  Westminster  St., 

.\llegheny,    Pa. 

Milliken.   I.    H., 
Rep.,  McConway  &  Torley  Co., 
48th  St.  and  A.  V.   Ry., 

Pittsburgh,    Pa. 

Miner,  W.  H., 
Railway  Supplies, 

669    Rookery   Building, 

Chicago,    111. 

Mingus,  G.  W., 

Rep.,  American    I'rog    & 
Switch   Co., 

Diamond   Bank   Bldg.. 

Pittsburgh,    Pa. 

Minnick,   F.   G., 

<:.  C.  to   S.  C.   Service, 
P.   &  L.   E.   R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Mitchell,  A.  G.. 
Supt.,  P.  R.  R.  Co., 
3000   Sarah    St., 

S.   S..   Pittsburgh.   Pa. 

Mitchell.  J.  W., 

Rep..  Brown  &  Co., 
loth    Street, 

Pittsburgli,    Pa. 

Montgomery,   R.   B., 
Manager,  H.  W. 

Johns-Manvillc    Co., 

Pittsburgh.   Pa. 

Morgan,   Arthur. 

care  L.   &  Claim  Agent, 
General   Office, 

P.  &  L.  E.  R.  R.  Co., 

Pittsburgh,    Pa. 

Morris.   W.    B.. 

City  Ticket  Agent. 

P.    &  L.   E.   R.   R.   Co., 
Park    Building, 

Pittsbm-gh.    Pa. 


Morrison,    D.    P., 
Electrical    Engineer, 
P.  &  L.  E.  R.  R.  Co., 

Pittsburgh,    Pa 

Alortland,  Walter  G., 
Sec.   and  Treas.. 

International  Supply  Co., 
Frick    Building, 

Pittsburgh.    Pa 

Moore,  A.   F., 

Ass^t.   G.   F.   C.   R.. 

P.,  C,  C.  &  St.  L.  R.  R., 
179  X.  Monroe   .\ve.. 

Columbus,   Ohii) 

Moore,  Chas.  L., 
Asst.   Engineer, 
P.   R.   R.   Co., 

Brownsville,    Pa 

Moore,   Frank, 
Pres.,  Pittsburgh 
Brake  Shoe  Co., 

Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Moore,  J.  T., 
Pass.   Condr., 

P.  C.  C.  &  St.  L.  Ry., 

Carnegie,  Pa 

Morgan,   Clinton   A.. 
Chief  Train   Disp'r., 
D.    &    H.    Co., 

Carbondale,   Pa 

Morrison,  John  M., 
Engr.,  D.  &  H.  Co., 

7   Birkett  St., 

Carbondale,  Pa 

Mowry,  Jas.  G., 
Railway   Rep., 

Patton   Paint  Co., 

Newark,   N.  J. 

Muhlfeld,    T.    E., 

G.  S.  M.'  P.,  B.  &  O.  R.  R.. 

Baltimore,   Mil. 

Murdoch,  Harry, 

Pres.,  H.  Murdoch  &  Co., 
Fitzsimmons   Bldg., 

Pittsburgh,    Pa. 
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Murphy,   W.   J., 

Foreman,    Boiler    Sliop. 
Pcnna.    Company, 
3614  Michigan  Ave. 

Allegheny,    Pa. 

McAdoo,  J.   H., 
General    Agent, 
C.   &  A.    Ry.   Co.. 
Park   Building, 

Pitt.'^burgli,    Pa. 

McAlarncy,   J.   H., 
Sales  Department, 
Carnegie   Steel   Co., 

Pittsburgh,   Pa. 

McAndrews,  J., 

G.  Y.  M.,  Penna  Line.s  West, 
Freedom,    Pa. 

McAndrew,  R., 

Storekeeper,    Bessemer 
cS:   Fake  Erie  R.  R.  Co., 

Greenville,    Pa. 

McCandless,  Geo.  \\'., 
Auditor, 

McConwav  &  Torley  Co., 
48th   St.' and  A.   V.   Ry., 

Pittsburg,    Pa. 

McCartney,   J.    F.    , 

Rep.,  Niles  Bement   Pond  Co., 
Frick   Building, 

Pittsl)urgh,    Pa. 

McCaslin,  A.  W., 
-Master   Blacksmitii, 
P.  &  F.  E.  R.  R.  Co., 

McKees    Rocks,   Pa. 

McClumpha,  H.  E., 
Supt.,   National   Car 
WhcclCompany, 

Homestead,   Pa. 

McConnell,   C.    H.. 
Electrician, 

P.   &  F.   E.   R.   R.   Co., 
General    Oflice, 

Pittsl)urgh,    Pa. 

McConnell.  J.   IF, 
1501    Arrott    Bldg.. 

Pittsburgii,    Pa. 


McConway,  Wm..  Jr.. 
Superintendent, 

McConway  &  Torley  Co., 
48th  St.   and  A.   V.   Ry., 

Pittsburgh,    Pa. 

McCrea,  Archibald   AF, 
President, 

Union   Spring  &  Mfg.   Co.. 
Farmers   Bank  Building. 

Pittsburgh.    Pa. 

McCune,   Frank, 

General    Supt.,    Monon. 
Connecting  R.   R.   Co., 
2nd  Ave.   near  Bates   St., 
Pittsburgh.    Pa. 

McCurdy.    D.    C. 

Pres.,  D.  C.  McCurdv  &  Co., 
Peoples    Bank   Bldg., 

Pittshiirgh,    Pa. 

AIcDonnell.    F.   V., 
Fore.,    Penna.    Co.. 
1714    Cherry   St.. 

Toled.,,    Ohio. 

McFeatters,   F.    R.. 
Superintendent, 
Union  R.   R.  Co.. 

Port    Perry.    Pa. 

McGaughey,  C.   F., 
Asst.    Train    Master. 

Monon.    Div.,    P.    R.    R.    Co.. 
S.    S.,    Pittsburgh,    Pa. 

Mcllwain.    Harrv. 

Rep.,    Main    Belting   Co.. 
208   Third    Ave..' 

Pittsburgh,    Pa. 

Mcllwain.    F   D.. 
208   Third    ,\ve.. 

Pilt.-bnrgh,    Pa. 

M dunes,    Alexander,    Jr., 
Secretary  and   Trcas., 
McFines  Steel  Co..   I,td., 
437   East   Main   St.. 

Corry.    Pa. 

McKee.    l^-ank    W'.. 

Chief   F.lectrician.  J.  &   F.   Co., 
\\'<;>of!lavvn.    Pa. 
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McKfc,   D.    L.. 

Geti'l.  Fore,  B.  &  B., 
P.  &  L.   K.  R.  R.  Co., 

McKees  Rocks.   Pa. 

McKee,   F.   E., 

Electrical   Engineer, 
Pressed   Steel  Car  Co., 

]\IcKees  Rocks,  Pa. 

McKec.    Ira    )•:.. 

Clerk.   U.   R.   R.   Co.. 

Port    Perry,    Pa. 

McKee,  S.   Frank, 

Pur.  Agent.,  Pennsylvania 
Car  Wheel  Co., 

Allegheny,    Pa. 

McMaster,   H.  W., 
Gen.   Supt.,   Wabash- 

Pittsbnrgh  Terminal  Ry., 

Pittsburgh,    Pa. 

McMaster,   R.  T., 
Civil    Engineer, 

P.  &  L.  E.  R.  R.  Co., 

Coraopolis.    Pa. 

McMurray.    G.    W.. 
Fore..   Penna.    Co.. 
1017   Eamont    St.. 

Allegheny,    Pa. 

McNamara,   D.. 
Mech.  E.\pert, 

Galena  Signal  Oil  Co., 
788  North   Park  Ave.. 

Meadville.   Pa. 

McXultv.   F.   M.. 

S.   M.  P.  &  R.  S.,  Monon. 
Connecting  R.  R.  Co., 
2nd   Ave.   near   Bates  St., 
Pittsburgh,    Pa. 

McVicar.   G.    I-:.. 
Expert, 

Galena  Signal   Oil  Co., 

I-"ranklin.    Pa. 

Naglc.  Wni.  F...  Jr.. 

Rep..  Celfor  Tool   Co.. 
Kcenan    Building. 

T'ittsburgh,    Pa. 

Xagle.    W.    1'... 

Rcu.    Crescent    Mfg.   Co.. 
5500   Howe  St..   E.  E. 

Pittsburgh,    Pa. 


Nanna,  F.  J., 
Asst.   Engineer, 

P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,  Pa. 

Neale,  Jas., 

Secretary,    Brown    &   Co., 
Tenth   Street, 

Pittsburgh,   Pa. 

Neale,  John   C, 

Asst.   Genl.   Mangr.   of   Sales, 
Carnegie   Steel  Co., 
Carnegie   Bldg., 

Pittsburgh,    Pa. 

Neel}'.   J.    E., 

Div.,    F.   A..   Am.    Sheet 
&    Tin    Plate    Co.. 
Frick    Bldg., 

Pittsburgh,   Pa. 

Neilson,    Geo.   H., 
General   Manager, 
Braeburn   Steel  Co., 

Braeburn,    Pa. 

Neison,    W.    J., 

C.   C.   Freight  Acct's., 
P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Nessle,   John    B., 

-Vsst.Genl.  Freight  Agent, 
P.  &  E.  E.  R.  R.  Co., 
Genera]    Office, 

Pittsburgh,    Pa. 

Newell.  H.  L., 
Storekeeper. 
B.  &  E.  E.  R.  R.  Co., 

Greenville,    Pa. 

Newman,   Thos.    E., 
R.   F.  of   E.. 

B.  &  O.  R.  R.  Co., 
5316  Gertrude  St., 

Pittsburgh,    Pa. 

Ncwsom,   H.    H., 
Rep.,   McCord  &  Co., 
Old  Colony  Bldg., 

Chicago,    111. 

Nickerson.    S.    N., 
.\gent.   P.    R.    R.    Co., 

Duquesne,    Pa. 


List  of  Aleinbers.  ifyt) 

Noah,  Jas.  T.,  Orr,  J.  V\  .. 

Gen'l.  Yard  ^Master,  Asst.  to  Ciunp., 

Monon.   Coniiec.   R.    R.   Co.,  Pcnna.   Lir.es   West, 

2nd   Ave.   near    Bates    St.,  Ur.ion  Station, 

Pittsburgh,    Pa.  Pittsburgh.    Pa. 

Noble,   D.   C,  Panitcr,   J,,>., 

President,    Pittsburgh  Ry-    J'-'l--   ^A"^    !-c.urth    Ave.. 

Spring  &  Steel  Co.,  i^itlsburgh.  Pa. 
1417  Farmers  Bank   Bldg., 

Pittsburgh,    Pa.  Palmer,   C.   A., 

Sccty.   and   Treas., 

Northwood,  W.  G.,  Youngstown  Car  Mfg.  Co., 

Scale  Agent,   P.  R.   R.   Co.,  Youngstown,   O. 
809  Peebles  St., 

Wilkinsburg,  Pa.  Parke,    II.    B., 

care    Uuidii    h^lec.    Co., 

Norton.    D.    S.,  Pittsburgh,    Pa. 
Inspector,   M.   P.   Dept., 

P.    R.    R.    Co.,  Parry.   P.   B., 

28th    Street,  Train    Master, 

PitlNhurgh,    Pa.  Lehigh   Valley    R.    R., 

Kaston,    Pa. 
Oates.  Geo.  M.. 

Foreman  Painter,  Patterson.  C.   C, 

Pressed   bteel   Car  Co.,  Genl.    h'ore..    P.    R.    R.. 

429  Jucunda  St.,  Twenty-eighth   Street, 

Knoxville,   Pa.  Pittsburgli,    Pa. 

Obey,  G.  B.,  Patterson,  S.   II., 

Superintendent,  Foreman,   Pgh.  Coal  Co., 

Monongahela    R.    R.    Co.,  528    Morrow    Ave., 

Brownsville,   Pa.  Carnegie,    Pa. 

Ogden,    F.    .V..  Patterson.    \\".    K., 

General  Freight  Agent.  Carpenter.   Pgh.   Coal   Co., 

Jones  &  Laughlin  Steel  Co.,  512    Morrow    Ave., 

Pittsburgh.    Pa.  Carnegie,    Pa. 

Ogden,    Geo.    1).,  Peach,    W  ni.    M., 

G.    !'".   A.,    I'.    R.    R.   Co.,  Asst.    Engineer, 

Broad    St.    Station,  Pres.-ed    Steel    Car    Co., 

Philadelphia.    Pa.  McKees    Rocks.   Pa. 

Oliver,   \V.    II..  Peacock.  W.  \V.. 

Frt.    Agent,    Penna.   Co.,  Resident   Manager, 

North    and    Irwin    Aves.,  Vandyck    Churchill    Co., 

Allegheny,   Pa.  Farmers   I'.auk  Bldg., 

Pittsburgh,    Pa. 
O'Neal,   J.    E., 

Trav.    Inspector,  Pearce.   R.    M., 

Union   R.   R.   Co.,  Resident    Engineer, 

428   Seddon   Ave..  P.  &   L.    IC.   R.   R.  Co., 

Braddock,    Pa.  General    Office, 

Pittsburgh,    Pa. 
Orchard,   Chas., 

Supt.   Shipping  Dept.,  Peck,  C.   D.. 

Carnegie   Steel   Co..  61    Rodgers   Ave.. 

Munhall,    Pa.  Bellevue.   Pa. 
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Pendleton,  D.   D., 

Industrial   &  Power   Dept., 
Westinghouse   Elec.   & 
Mfg.   Company, 

East   Pittsburgh,   Pa. 

Pfeil,  John, 

Genl.    Mangr.,    American 

Spiral  Spring  and   Mfg.  Co., 
Pittsburgh,   Pa. 

Phelps,  W.  H..  Jr.. 

Clerk,  P.  R.  R.,  Union  Line, 
Box   204. 

Coraopolis,    Pa. 

Phillips,  C.  J,, 

Traveling  Auditor, 
P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgii,    Pa. 

Phillips,    C.    R., 
Sales    Manager, 

Seamless  Tube   Co.   of  Am., 
Rockefeller    Bldg.. 

Cleveland.    Ohio. 

Phillips,    Leo    A.. 

Engineer,    \\'estinghouse 
Machine  Company. 
Westingiiouse   Bldg., 

Pittsburgh,    Pa. 

Phillips,    R.    M.. 

V.   P.,  J.  &  H.  Phillii>s  Co., 
136   Sixth    Si  . 

Pittsburgh,    Pa. 

Piatt,   A.  T.. 

C.  C.  to  S.  R.   S.. 

Pittsburgh    Cr)al    Co., 

Coraopolis,    Pa. 

Plunkett.   Thos.. 

Rep..   Revere   Rubber   Co., 
168   Lake   Street. 

Chicago,   111. 

Porter.   Chas.. 

Genl.   Agent.   Yo-'ghiogheny 
&   Ohio  Coal   Co.. 

Xn.  QTo  Ilnuse  Building, 

Pittsburgh,    Pa. 

Porter.  H.  V.. 

C.   C.  to  Pur,   Agent. 
B.  &  L.  E.  R.  R.  Co., 
Carnegie    Bldg.. 

Pittsburgh,,   Pa. 


Porter,  Hon.  H.  K., 

Pres.,  H.  K.  Porter  &  Co., 
541  Wood  Street, 

Pittsburgh,    Pa. 

Porter,   H.   T., 
Chief   Engineer, 

B.   &   L.    E.    R.    R.   Co., 

Greenville,    Pa. 


Post,    Geo.   A., 
President, 

Standard   Coupler   Co., 
2    Rector    St., 

New    York,    N.    Y. 

Post,  Wm.  J., 

Auditor,  B.  &  L.  E.  R.  R.  Co., 
Carnegie   Building, 

Pittsburgh,    Pa. 

Poster.  Sam'l. 

Supt.,    Lockhart    Iron 
&  Steel  Company, 

Esplen,    Pittsburgh,    Pa. 

Postlethwaite,    C.    E., 
Manager  of  Sales, 
Central    District, 

Pressed   Steel   Car  Co., 
I-'armers  Bank  Bldg., 

Pittsburgh,    Pa. 

Powell,  F.   H., 
Train   Master, 
P.,  C.   &  Y.   Ry., 

McKees    Rocks,    Pa. 

Prall,  \V.    AL. 

Com.,   Pittsburgh   Car 
Service  Association, 
Westinghouse    Bldg., 

Pittsburgh,    Pa 


Pratt,   Howard   A., 
P.   O.    Box    1588. 

Pitt^ 


juryh,    Pa. 


Prendergast,   J.   F., 
Master   Mechanic, 
B.   &  O.   R.   R.   Co.. 

Glenvvood,   Pa. 

Prosser,  C.  S., 
Asst.   Manager, 

Peerless   Rubber   Alfg.   Co., 
16  Warren  Street, 

New    York,    N.    Y. 
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Prosser,    O.    R.,  Rea,    C.    S., 

Sec.    Wampum    Cruslied  Vice   President,   Damascus 

Limestone    Company,  Tool   Steel   Co., 

Wampum,   Pa.  Pittsburgh,   Pa. 

Prout.  Col.  H.   G.,  Reagan,   P.  J., 

\'.  P.  and  Genl.  Manager,  Rep.,  Pgh.  Rubber  Co., 

Union  Switch  &  Signal  Co.,  913   Liberty  Ave., 

Swissvale,    Pa.  Pittsburgh,   Pa. 

Proven,   John.  Rc'bhun,    C.    F.. 

Superintendent,    Pittslnirgh  i'imckcciicr,    L*.    R.   R.   Co., 

S])ring  &  Steel   Co..  Bessemer, 'Pa. 

I'armcrs   Bank   Bldg., 

Pittsburgh.    Pa.  Redding,   D.   J., 

Master  Mechanic. 
Pulliam,  O.    S.,  P.  &  L.  E.  R.  R.  Co., 

General    Mgr..    Pittsburgh  McKees  Rocks,   Pa. 

Equipment   Companv, 

T26S    House    Bldg.:  R^d^,,_    ^  j,., 

Pittsburgh.    Pa.  Supervisor,   Pittsburgh   Car 

Service  Association, 
guest.    W.    O..  Westinghouse   Bldg., 

I'oreman    Painter,  Pittsburgh     Pa 

P.  c^   L.   !•:.   R.   R.   Co..  s    . 

McKees    Rocks,   Pa.  R^^g^^   p    .j- 

^    •    ,          /-     TT  Special    Representative, 

ymgley,    <J-    t.-.          ,-    ^  „  Westinghouse  Air  Brake  Co., 

Foreman,  P.  &  L.  L.  R.  R.,  "^          uut-K.,      i       n 

TT        1^  ,->!  ■  Fittsburgh,    Pa. 

Haselton,  Ohio. 

Rader,    11.    11..  Reese,    E., 

Eastern    S.   A.,    Universal  ^'^"^''j?^  ^^^'^   .Master. 

Portland    Cement    Co..  P-    ^   L.   E.   R.   R., 

iM-ick    P.ldg.,  ^'^41    Wilson    Ave., 

Pittsbangh,  Pa.  Voungstown,    Ohio. 

Rac,    W.    C  Reeve,    Iv   J., 

Rep..  Johnsnii-Peter   Co..  Genl.    Fore..    Pgh.    Coal   Co., 

Hdusc    Huilding.  Coraopolis,    Pa. 

Pittsburgh.  Pa. 

Reid,    John,    Jr.,  -^ 

Randall.    ]\.    ]..  Sales   Manager. 

I-:.   M.   (.f   \\'..  The   Stowe-Fuller   Co., 

Union    R.    R.   Co..  House  Bldg., 

Port    Perry,  Pa.  Pittsburgh,    I'a. 

Ranch,  T.  T..  Reilly,    Robert, 

Foreman   Car   Ins])ectors.  C.   C.   to  Gen'l.   S.    M.    P.. 

Mon.   Div..   P.   R.   R.  Co.,  Penna.    Lines, 

,^2nd   ;uid   Carson    Sts.,  31    Madison    .-\ve.. 

Pittsburgh,   Pa.  Bellevne.    Pa. 

Raymer.    A.    R..  Rhodes.    G.    P.. 

Asst     Chief   Engineer.  Secretary  and  Treasurer. 

P.   &   L.   E.   R.  R.  Co.,  National  Car  Wheel  Co., 

General   Office.  505    Preble   Ave., 

Pittslnirgh,  Pa.  .Mlcghenv,    Pa. 


Z72 


Proceedings  Railway  Club  of  Pittsburgh. 


Rhodes,  Jas.  D., 
President, 

National  Car  Wheel  Co., 
505   Preble   Ave., 

Allegheny,    Pa. 


Roberts,  John  R., 
C.  C.  to  Genl.  Supt., 
Monon.  Con.  R.  R.  Co., 
2nd  Ave.   near  Bates  St., 
Pittsburgh,    Pa. 


Richardson,    E.    F., 

Genl.  Air  Brake  Inspector, 
B.   &   L.   E.   R.   R., 

Greenville,    Pa. 

Richardson,    E.    M., 
Manager, 

Sherwin-Williams    Co., 
50  Church  St., 

New  York,  N.  Y. 

Richardson,  W.  P., 
Mechanical   Engineer, 
P.  &  L.  E.  R.  R.  Co., 
General  Ofiice, 

Pittsburgh,    Pa. 

Riddle,  Walther, 

V.   P.,   Sterling  Varnish  Co., 
820   Ridge  Ave.. 

Alleghenj-,    Pa. 

Riddell,  W.  J., 
G.   Y.   M.,   P.  R.   R.   Co., 
6731    Hamilton   Ave., 

Pittsburgh,    Pa. 

Rider,  J.   B., 

Asst.  to  Vice  Prest., 
Pressed  Steel  Car  Co., 
Farmers   Bank  Bldg., 

Pittsburgh,   Pa. 

Riley,   J.   W., 
Superintendent. 

P.  &  L.  E.  R.  R.  Co., 
General   Oftice, 

Pittsburgh,   Pa. 

Riley,  Geo.  N., 

Supt.    Motive  Power, 

McKeesport  Con.  R.  R.  Co., 
Frick   Building, 

Pittsburgh,    Pa. 

Rinehart,    H.    W., 

Inspector,  M.  P.  Dept., 
P.  R.  R.  Co., 
28th   Street, 

Pittsburgh.    Pa. 


Robertson,   Jas.   D., 

S.  A.,   Pgh.  Valve   Fdy. 
&  Const.   Companv, 

26th   St.   and   A.   V.   R.   R., 
Pittsburgh,    Pa. 

Robinson,   Fred   M., 
Pressed  Steel  Car  Co., 
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Yohe,  J.  K.,  Zelch,  John, 

Air  Brake  Instructor,  M.  M.,  Jones  &  Laughlin  Co., 

P.  &  L.  E.  R.  R.  Co.,  705  Grandview  Ave., 

232  Charles  St.,  Pittsburgh,    Pa. 
Pittsburgh,    Pa. 

Ziinmerman,    E.   W., 

Young,  A.    G.,  Asst.    Pass.   Train   Master, 

Traf.   Manager,   .American  Pgh.  Div.,  P.  R.  R.  Co., 

Sheet  &  Tin   Plate   Co.,  Union    Station, 

Frick  Building,  Pittsburgh,    Pa. 
Pittsburgh,    Pa. 

Zinsmaster,   P., 

Young,   O.  W.,  Fore.  Engine  House, 

Sec,  Young-Mann-Averill  Co.,  Penna.  Company, 

Orchestra  Bldg.,  18  Ivanhoe  Ave.  , 

168  Michigan  Ave.,  Emsworth,    Pa. 
Chicago,    111. 

Young,   W.    W., 

P.  A.,  Union  Switch 
&  Signal   Co., 

Swissvale,   Pa. 


NOTE 

As  the  fourth  Friday 
of  December  comes  on 
Christmas  Day  it  has 
been  decided  by  the  offi- 
cers of  this  Club  to  hold 
the  December  meeting  on 
WEDNESDAY,  Decem- 
ber 16th. 


^^^^I^g'l^"^^  EDWARD  KERR.  President. 


I 


M  and  Bfonze  M^s  ol  [»e[j  hi\\\ 

Im  km  d  ii\  \mu\  kmis  i  Spedaltf 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PITT  COUPLER 

The  latest  up-to-date  coupler  of  the  M.  C.  B. 
type  in  which  are  combined  M/jth  the  simplicity 
of  the  Janney  Coupler  the  up-to-date  features 
of  a  "Lock-Set"  and  "Knuckle-Opener". 
Complies  with  all  the  requirements  of  the 
M.  C.  B.  Association  and  of  the  Safety 
Appliance  Law 

MANUFACTURED  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH,  PA. 


Most  extensive  service 
has  demonstrated 
the  efficiency  and 
safety  of  the 

PiNTSCH    SySTEM 

under  all   condi- 
tions of  service 


^/=r 


PINTSCK 


LMffT 


Latest  Mantle  Lamp  Type  N'35O0 

'Hourly  Consumption  2.12  Cubic  Ft' 
"Ganclle  Power  99.5" 
J.G.Denton   Professor 
Engineering  Practice, 
Stevens  Institute,  Hoboken.N. J. 
COST  UPER  HOUR. 


Z  RECTOR  ST. 


T^^mRhmm^^^    ^"^T^^' 


NEW  YORK, N.Y. 


LATROBE  STEEL  &  COUPLER  CO. 

MANUFACTURERS  OF 

LATROBE,   MELROSE  &  CHICAGO  ALL-STEEL 
COUPLERS  &  STEEL  CASTINGS. 

WORKS:  MAIN   OFFICE: 

MELROSE  PARK,  ILLS.  1200  Girard  BIdg.,  PHILADELPHIA 

Branch  Office:     1720  Old  Colony  BIdg.,  CHICAGO. 


THE  FOREST  CITY  PAINT  &  VARNISH  CO. 

CLEVELAND.    OHIO 

Specialists    in 

Railroad  Paints  and  Varnishes 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Latrobe  Tires, 

Steel  Ti  red  Wheels. 

GENERAL  OFFICE.  71  BROADWAY,  NEW  YORK. 

BRANCH  OFFICES:— CHICAGO.  ST.    LOUIS,    ST.    PAUL,    WASHINGTON,  D.  C. 


Damascus  Brake  Beam  €o., 


...Manufacturers  of... 


K 


"  Beams. 


General  Offices,  Eastern  Factory,  Western  Factory, 

CLEVELAND,  OHIO.       SHARON,  PA.       EAST  ST.  LOUIS,  ILL. 


Bi. 


mnnEiamD 


Pecrkss  Rubber  manufacturing  Co. 


Manufacturers    Pi 
of 


Fine  Mechanical  Rubber  Goods  for  Railroad  Equipment  '^^ 


Warren    St. 
ew  York. 


RmtProof  Steel  Hose  Clamper 


For  Air  Brake,  Steam  Heating  and  Tank  Hose 

J.  R.  CLANCY,  MFR.,  Syracuse,  N.  Y. 

MAIN  BELTING  Co.,  Sales  Agt. 

208  Third   Avenue,  Pittsburgh,  Pa. 

8®"  Send  for  Blue  Prints  and  Samples.  Bell  Phone  1551  Court 


STANDARD  STEEL  CAR  COMPANY 


(  General  Offices:  Frick  Bld^.,  PITTSBURG,  PA.  (  BUTLER,  PA. 

OFFICES  •  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE.  PA. 

i  CHICAGO:     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 


Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS.  ETC. 

Capacity  50.000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUN  DS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 

SI/VVRLE 


DRAWBAR  AHACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

61x8.  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


Send    for   Catalog. 


CLEVELAND,    OHIO 


Tlie    Standard    Coupler    Conapany 

announces  the  removal  of  its  New  York  office  from  i6o Broad- 
way to  the  sixteenth  floor  of  the  United  States  Express  Build- 
ing, No.  2  Rector  Street  (rear  Trinity  Church). 

The  Chicago  office  has  been  removed  from  the  Monadnock 
Block  to  Room  1207  Fisher  Building. 

The  STANDARD  STEEL  PLATFORM 
is  now  in  use  by  226  companies. 
The  SESSIONS-STANDARD  FRICTION   DRAFT  GEAR 
is  now  in  use  by  1 17  companies. 

Both     made    lay    Standard    Croupier   Clompany. 


TO  INCREASE  YOUR  OUTPUT  USE 

VULCAN  HIGH   SPEED   STEEL. 

Always  the  Same.    Absolutely  Uniform.    Every  Bar  Guaranteed. 
Crucible  Tool  Steels  to  Meet  all  Requirements- 

MANUFACTURED     BY 

VULCAN  CRUCIBLE  STEEL  CO. 

General  Office  and  Works,  ALIQUIPPA.  PA. 


Union  Steel  Casting  Company, 

PITTSBURG,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


BELGIAN  POST  AND  CANOPY  LAMP 

The  best  lamp  made  for  lighting  parks, 
drives,  public  and  private  grounds,  FORTY- 
THEEE  candle  power  light,  equal  to  three 
lamps  of  an}'  other  design.  Will  withstand 
heavy  winds  without  blowing  out.  $6.00 
each,  delivered.  Send  P.  O.  monej'  order  or 
check. 

THE   DRESSEL  RAILWAY  LAMP   WORKS 

3868    PARK   AVENUE,    NEW    YORK   CITY 

References — Twelfth  Ward  Bank  and 

Knickerbocker  Trust  Company. 
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